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Fe INTRODUCTION. 


'Troven « all Waters that flow from id 8 


earth are properly called Mineral, yet of late 
this denomination has been specially applied 


to such waters only as are distinguished by 
a peculiar colour, taste, smell, or other ob- 


Vious' property, from common spring, lake, 
river, or Dur: JOE fitted 1779 econo- 


mical uses. | n 5 


Mineral Waters thus 1 have 


long attracted the attention of mankind by 
their medicinal powers. These, indeed, 
B 


! 
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can 1 be inferred- only from their ex- 
perienced effects; yet, even win Fir re⸗ 

striction, the knowledge of their contents 
must be deemed highly important, not only 
for the pur pose of imitating such as are found 
beneficial, in countries where nature does 
not afford them, but also for the purpose of 
discovering the medical powers, and mode 


of action, Uf certain ingredients taken in a 


certain proportion, 1 a given degree of 
dilution, with the long train of conse- 
gliences that may in time e d from 
this knowledge. 
There is also another point of view in 
which an acquaintance with the contents of 
Mineral Waters must be deemed of some 
importance; arising from unknown depths, 
they alone announce to us several of the 
substances therein existing, and frequently (+; 
the awful operations therein . transacted. - 
Thus several valuable ores. have been dis- 
covered, Witness the copperrores of the 
county of Wicklow, in this country, and 
various mines of salt, allum, See, The 
Waters of Bath, Aix-la-Chapelle, Garls- | 
bad, and many more, manifest the Secret 


operations c of heat at e 1 h 


rkobbe rte, 3 


eee, and by the irs e their con: 
_ rents, suggest the cuuses that most probably 
maintain it. In Mineral Waters we find 
many substances dissolved, Whose existence 
in a state of solution hath until of late 
been thought impossible. Thus the Sprudel 
brings at Carlsbad, in Bohemia, anhually 
afford 17369 pounds of silieeous earth Held 
In solution; and, though this water alss 
contains fossil alkali, yet that earth does 
not owe its solubility to this salt, as the 
\Hkak is fully actated.” i Klapr. 352. Ts 
bay nothing of the waters of Geyser, in 
which this eatth also abounds in quantities 
utterly disproportionate to the quantity of 
alkali also contained in it. Thus, a compound 
of sulphur and bitumen is found dissolved in 
the waters of Rensdorf, such as has never 
been itnitated wag any og of art. 3 Orell. 
5 447. 8 
Struck with the apt of these facts, 
towards forming sound notions of universal 
geclogy, a science intimately conhected wit 
the principles of morality and religion, it 
appeared to me, that a'general method of 
detecting the contetits of Mineral Waters 
Was a proper appendage to the * 
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of distinguishing mineral substances in their 
Solid state, which I had already communi - 
cated to the public. The propriety of un- 
dertaking this task, will not appear in the 
least diminished by the consideration that 
we are already in possession of an inesti- 
mable tract on this subject, by the late very 
excellent Mr. Bergman, when we recol- 
lect that his tract was published twenty 
years ago that natural knowledge is sus- 
ceptible of unlimited improvement — that 
chemical knowledge, hath within that pe- 
riod been considerably advanced - and that 
some substances have since been found to 
exist in waters, that were not heretofore 
suspected to exist in them. Some excellent 
tracts on particular Mineral Waters have 
also since appeared; among which, that of 
Mr. Fourcroy, on the Waters of Enghien; 
several of Mr. Westrumb's; and those of 
Klaproth, on the Waters of Carlsbad; and 
| of Dr. Blatk, on the Waters of. Iceland, TH 
"cannot be mentioned with too much praise. 
2 these, some new tests, Several i improve: 
ments in the application of those already 
known, some in defining the limits of their 
powers, and methods of determining with 


28. * 
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‚ INTRODUCTION, = s 
precision, in "particular cases, the separate 
quantities of inseparable substances, will 
be found. Nor should I ovetlook the merits 
of our ingenious countrymen, Pr. Garnet 
and Dr. Pearson, who have in several Ins 


stances applied with much exactness the 
Bergmanian method of investigation to che 


analysis of some English! Mineral Waters. 
e state, add to, and generalize these it · 


provements, by proposing new tests, and new * 
| limitations of the powers of those already 85 


known, MM cases where none were before 


determined, or where they were inaceu- 


rately aeg als by substituting more 


direct methods of investigation to the fan | 


dom methods before employed, and various 
new modes'of estimating the quantity of each 
of the substances discovered, is the purpose 


of the following sheets. That T Have per- 


fectly succeeded in each particular instance, 
I-8ball not pretend, but that the general 
method here proposed and pursued, deserves 


attention, I am fully confident; and that 


its defects, in particular instances, either 
arising from the nature of the case, or my 
ee en bon be wech — 
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proved, and, if possible, properly amended 
or. supplied, is my most earnest wish. 
It is much to be regretted, that since the 
"death; of Bergman, few. or none have at- 
tended, except Morveau, (who is indeed, 
birpself a host) to the establishment of ge 
neral principles. What use may be made 
of some facts, not very numerous, but truly 
Kated, and carefully examined, Lavoisier 
has happily demonstrated. Isa did not con- 
line himself to those he himself had disco⸗ 
vered, but examined, considered, and fe- 
peated those brought to light by Black, 
Priestley, Cavendisb, Bergman, Scheele, 
Berthollet, and others. The scienee of 
nature is undoubtedly infinite, its objects 
and their relations being so: and therefore 
in proportion as new facts sball be disco- 
vered, several of the principles now re- 
ceived will require restrictions or madifi- 
eations.; and the same may be said of such 
general theorems as can at any time be 
formed; yet the formation of these tho 
ries should not be tog long deferted, ober- 
wise we shall be involved id u labyrinth ef 
particular facts, betwixt which we can trace 
no connection, nor consequently apply to 
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no useful purpose. Abundance of sung 


- facts, hitherto not suffieiently attended to, 


are to be found in the memoirs of many 


academies, and in some antlent, and many 
modern works of various mitelligent che- 


mists; but ta select, under various heads, 


shauld be found. and oceagjonally add to 
these, ean be pndertaken and properly exe- 
cuted only by a society of skilfal and w yell 
informed persons, insfituted for that W 


"ay, purpose. 


The nicetics af W Which i Up 


7 these researches are, of great CONSEQUENCE, 


compare, repeat, and correct where need, 


L haue mogtly omitted, 38 they may be seen 


in Mr. Bergman's essay : some farther irh 
prouements in the processes of evaporation 
and filtration are to be found: in Dr. Rlack's 
analysis of the Mineral Waters of Iceland. 
But I have every where mentioned the 


most material facts relative to the present 
abject, that occur in xitings at presem little 


known. in this country; though, it is haped, 
through the encouragement the Philosa- 


phical Jeurnal at present receives, that the 


| works of learned err un 9 8 | 


remain in obseuritys Avro": 
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By» Mineral Waters we mean such as either 
by their colour, taste, smell, or specific gra- 
vity, discover an unusual impregnation with” 
some mineral substance, or fixed air—yet 
gea-water is not 7 1. DY, that _— 28 
lation. 7 3h 7e Bai 1; 

The substances hitherto nesverec ep 
Mineral Waters, are either of the class of 
aerial fluids, or of an acid,” alkaline, or 
earthy nature, ar neutral, 'or Semi-neutral- 
ized substances, or hepatic, or  saponaceous 
compounds, or extractive matter; this last, 


however, 1 is rather of vegetable origin.” * 
A iel IBS n 39 einten 


771711 T1999 ene ent 1nd 


8 1. or ABRIAL, FLUIDS. 
SLID Og Air, fitst discovered in waters 
1 Scheele. | Its propartion is Waden in⸗ 
coniderable, 215 g8 0599 907 Bagoudht 
It has never been Found Sid bepltäe airy 
nor in ferruginous' waters,” beinig incompas 
tible with such substance. 


Ez Mephitie Air, 8 u 
French) it was first. discovered in Buxton 
Waters by Dr. Pearson, and afterwards in 
those of Harrowgate by Dr. Garnet, and 
in those of eee, ae 
5 Mem. Manchester. 25038791038 
3 ꝗ. Common Air, first EYE TOUT in waters 

by Mr. Boyle. Its quantity scarcely ex- 
ceeds , of the bulk of the water. 
4. Fixed Air, first discovered in Pyrmont 
Waters, by Dr. Brownrigg. Its propor- 
tion is variable. Scarce any water is ab- 
solutely free from it. 1 Bergm. p. 8. 
100 cubic inches of most waters contain 
at least one or two of it; but those called 
Mineral generally contain from Us to forty! | 
Bergm. on Scheffer, 4. 186. 
According to Mr. Bergman, TR cubic 
inches of Pyrmont Water contain 95 uf 
fixed air; according to Dr. Higgins, about 
1603 and, according to Mr. Westrutnb, 187. | 
3 Westrumb 159; but 95 Swed. decimal 
inches = 151 English inches; and alb allow | 
that the quantities in any particular spring 
are variable within certain limits, and fre- 
quently much is lost in the carriage: 

Thaugh, in general, water, at the temipe . 
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ratur6 of 60. can take little mera than its 
awn bulk of fixed ar, even by eontiuued 
agitation; yet, if it contains acrated alkalis; 
or cartha, it can easily retain mare, as well 
as in temperatures some degrees lower. In 
a combined state, it has been found united 
ta alkalis, barytic, calcareous, magnesian, 
and alluminous:carths, in many Waters, and 
also to iron. Fixed air is incompatible with 
no other air, except with alkaline err. 
. Hepabic Air, or sulphur in an serial 
form, first discovered by Scheele. Phe 
composition and various states of this air, 
have lately been explained: by the successive 
investigations of /Gingombre, Hassenfraz, 
Foureray,. Van Dieman, with his associates, 
and Berthollet. In general, it consists of 


- iflammable air combined with gulphuy;/but 


different 7 proportions af these, constitute 
species whose praperties are very different ; 


In ane species they arg combined merely to 


saturation- This I call s9/phurated bydra- 
gen, HYDROGENE SULPHYRE of Berthallet. 


Julphurated hydrogen, eembined with a 


basis, forms a Bur up %,, HYDRO SUL» 
pHuni of Berthollet. It may also be called 
an fienatula, a denominatien which wall Some- 
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times be found convenient, to distinguish it 
from the combination of a basis with gat» 


phur singly, which I call an I. 


E In the Second species, sulphur is combined 
with. hydrogen, beyond the point of satur 
ration; that is to say, there is an excess of 


sulphur held in solution. This I call re 


Sulpburated bydrogen, SQUEERE HYDROGBNE 
of Berthollet. This species combined; with 
a basis, forms a ſuper 54/phurated bare uu 
| PuretSYLPHURE HYDROGENE of Berthollet. 
1 $hall alsq call it an hepar, hen that aps 
pellation is mest eee it sene 
times will be found. 2001 eb uud Set 


Compounds of 50me or other ee 


enhalten, have been found in a 
Waters. 11 tanks en T 

Henee it -jsdificult t 15 nn 0 the quan« 
tity of sulphur contained in hepatic air, 
hepatules, and e the excess in cuch 
bang variable. | 308 nant 

By my experiments, 100 eubic Jaded of 
com hepatic air, that is, super sulphu- 
rated hydrogen, weigh at a medium, about 
34 grains, the greatet part of Which ig 


= 


14 en tis ANAL ste 


of sulphur. 1 Bergman, 23). If so, it 
should be much lighter than cotnmon air, 
which js Contrary to observation; but the 
truth is, that Betgtnan barely mentions the 
quantity of sulphur remaining after the de- ö 
composition of hepatic air by rms Bus acid; 3 
and this decomposition is never total ifi an 
ease, and much less in his mode of applying 
the nitrous acid, because the acid son be- 
eomes too dilute to act on the hydrogen, as 
is evident by the smell of hepatic waters 
thus treated, when heated to about f 30%. 
ef Fahr. According to Bergman, ibid. 
100 cubic inches of water saturated with 
this air, at temperature 59% contain 
about 60 cubie inches of it. However, 
I found water to take up much more of it, 
namely, from 4 to 4 of its bulk; and by 
long continued agitation nearly twice its 
bulk; and hot water takes up more of it 
than cold. OO ard as aid 
6. Heavy Inflanmable'; Air, or carbonated 
hydrogen, is said to exist in some Minerab 
Waters in Italy. Pure inſtammable air has 
not het been found in waters. 5 Fourcr:z 73« 
:: 5% Sulphureous Air, or Vitriolic Air, ex- 


hales from some hot waters in Italy, but it 


1 
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is only the excess that thus exhales; while 
in the water it is mere eee acid, 
A as such I shall consider it. 


** 


8 x7 


. 2. ACIDS. 5591 


The- Sulphi eous Acid 1 been * 
1 in many hot waters in Italy, in the 
neighbourhood of volcanos, as I have just 
mentioned. See Vairo in a note, Scopolis 
Dictionary, Acque 198, and probably also in 


A State of combination with the substances 


contained i in those waters. 


The Sul pluric, or Common Vitriolic 2005 


bas not been united barely to water, but i | 


| has been found gemi. combined, or as an excess 
in vitriolic and alluminous water. . In a 


combined state it occurs in various salts, as 
| vitriolated tartarin, Glauber, Epeor, Ry | 


allum, and vitriol of 1 iron. 
2. The Muriatic Acid has bares oc- 


curred, only in a state of combination with 


tartarin, soda, barytic, magnesian, and ar- 
gillaceous earths, and with iron, and (as 
suspected) with Manganege. Dr. Withering 
auspects it to exist uncombined 1 in the waters 


1 n 


ik e THE"ARAZE LYSIS 


of Nevil Holt. Set bis notes bh Bergenatn's 
Seingraph. f. 9. 

3. The Boracic Acid, uncombined with 
any basis, has been found in some lakes in 
Italy. 16 Roz. Jeurn. afid:2. Mem. Dijon, 
1784, p. 151.—In a combined state with na- 
trot it probably exists in those lakes of 
Thibet and Persia, Where tinckal is found. 
Perhaps, also, in Hungary, Where lakes 
ubountling in natron occur, and Where it 
does not appear to have deen sought for. 
. The Nitrous Arid in a combined ture, 
is said to exist in many springs in the dis- 
trict of Bihor in Hungary. 1 Chem. Ann, 
1793, p. 224. These are the only acids 
either uncombined or combined, which have 
as yet occurred in Mineral Waters; for 
though arsenical waters have been men- 
tioned by tany, yet there is no authentic 
account 257 the existence of 1 F 


4 "34 3 g * | 


22 3. : _ALKALIS AND BARTHS, PURE on 
FE | _AERATED. 


es; 'or Vegetable Alka, has 


ben | e from 4 Mineral Water at 
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Doway. 4 Mem. Scav. Etr. 498, partly, as 
it would seem, united to a bitumineus eil 
and partly to fixed air. According to 
Monnet Traite des Eaux'Minerales, p. 165, 
it exists also in the waters of ee 
pelle; but Kortum found none. 
2. Natron, or Soda, in an actated 8 
is found in numberless springs and lakes. 
3. Aerated Volallali, has been disco- 
vered in the waters of Rathbone-Place, in 
London, by Mr. Cavendish. Phil. Trans. 
17673 and in some waters in France, by 
Mr. Malouin. Mem. Paris, 1746. 
4. Lime, free from all combination, is said 
to exist in some waters. Scheff. Vorless. 
8.188. Bergman, in his note thereon; says 
it must be in hot, and not in cold n 
Waters. 
Aerated Lime held: in solution by an 
excess of fixed air contained in the water, 
not combined with the lime, but acting as 
a menstruum, is commonly found in all 
waters. The quantity of fixed air required 
to produce this effect, is generally 40 much 
the smaller, as the- quantity of water, With 
respect to the lime, is greater, as the in- 
dtances which I shall presently adduee suf 
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till more exactly when it is dried in a low 


26 . ON THE ANRLrsIs 


fciently prove; but some other facts leading 
thereto must previously be established. 
©) Fe;Seven hundred grains of water, at the 


temperature of 60˙. may hold in solution 


about one grain of lime, as Bergman has 


well observed. Therefore, an ounce of 
lime- water contains at e . of 


Awe an $3.9 ; e 5 


2. One hundred in 105 i — 


| | F up when slacked, and retain when dried 
in a heat of 600?.,28,7 grains of water. 


1 Lavois. p. 1 96. Therefore, 100 grains of 


| slacked lime 80 dried, contain 1 88 of 


lime, and 22, 38 of water. 


3. Lime precipitated from 88 
by a stream of fixed air, and kept. a suf- 


ficient time in contact with it, retakes the 
quantity of fixed air which it had lost, (as - 


appears) very nearly, when weighed after 


desiccation, in a heat of 600.2 by Lavoisiers 


experiments. 1 Lavois. p. 204, 205 and 
by those of Mr. Cavendish, Phil. Trans. 
1766, p. 171, and 1767, p. 101; and those 
of Jacquin, and 1 Bergman, p. 50; but 


I 


by exposure to the atmosphere, 'as has been 
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air which it had at first possessed cannot be 


expected in a given weight of it, as it WC 
retains much water. 

4. Aerated lime is :nclf 5oluble i in au ex- 
ess of fixed air, as Mr. Cavendish first 
discovered; and here two questions arise 
important to subsequent calculations, name- 
ly,” what quantity of aerated lime can be 


held in solution by a given volume of water 


fully aerated; and 2dly, what quantity of 
acrated lime . found e water 
not fully acrated. = 

As to the first point, Binh 1 0 
asserts, that the cant harus, or 1090 Swedish 
_ cubic decimal inches of pure water, or 
42250 grains, being saturated with fixed air 
at the temperature of 50˙. that is, containing 
its own bulk of that air, is able to dissolve 
27 grains of aerated lime. See 1 Bergin. 
194. 159. 91. 93. and 9. and that stnaller 
_ proportions of this air dissolve proportion- 
ably less. Now, converting these quan- 
tities into equivalent English measures and 
weights, and estimating the weight of 
fed air as I have determined it, 159, 


cubic inches of water, or 45352/graing, 8 


I 
| 
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turated with fixed air, or containing its own. 
bulk thereof at the temperature of 50ꝰ. (and 
supposing the barometer at 30) ſhould dis- 
solve 29 grains of aerated lime. Again, 
Mr. Bergman, p. 26, says, that 1 500 parts 
by weight of fully aerated water dissolve 
about one of acrated: lime; which is nearly 
consistent with his former determination. 
For, according to him, p. 194, 100 cubic 
inches of fixed air weigh about 50 grains; 
then the cantharus saturated with this air 
should weigh. 42300: grains Swedish; and if 
42300 take 5 12 ! 1 on hold t 12 
up 0,96; / 0 8 . 
It appears, ck "at aidile 8 
better suited to the processes of nature, that 
this determination is much too low, or in 
other words, that fully aerated water can take 
up a much greater proportion of aerated lime. 
Mr. Bergman's experiments were made on 
aerated lime (calcareous spar) artificially pul- 
verised and inserted into aerated water. See 
1 Bergman, 26; and no artificial pulverization | 
is sufficiently minute to enable so Weak a 
menstruum to exert its full dissolving power. 
Hence the experiments of Mr. Cavendish, 


being made Amn, more anala- 


2 


PII : 2 * 
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gous to what passes in nature, are better 
adapted to the calculation 05 the i | 
this menstruum. + 5 * Mt” 
Mr. Cavendish Found that wa 5 ounces; or 
8466 grains of water, not even fully aerated, 
could hold in solution 7 grains of aerated 
lime; consequently 1500 grains of such 
water could hold 152 5 grains of lime. I say, 
not fully aerated, for of these 17, f ounces 
of lime-water, only 11 were aerated, and 
to these 6, 5 of lime- water were added. 80 
that, deeming water to be fully aerated when 
it contains its on bulk of air, (in tempe· 
rature 50.) this water wanted at least 
its complement, and probably more; for 
Mr. Cavendish furnished these 11 ounces 
with only as much air as it could canvenientiy 
rale; that is, as I understand, without agi · 
tation. Phil. Trans. 1767, p. 14. 
AH experiment of Mr. Berthollet's Mem: 
Paris, 1780, p. 127, evinces a still greater 
s6hubility of aerated lime in fully aerated 
water He found that 900 grains of water, 
impregnated with fixed air by the precipi · 
tation of an acid solution of lime, by an 
astated alkali, + can hold in solution one 
| grain of lime, Which 1 is W Se 
a wh <- 2 1 2 


within the limits above - mentioned. 
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grains of acrated lime. Therefore 1500 
grains of water, thus impregnated, can hold 


in solution 3 of aerated lime. 

la answer to the second question, 1 ay. 
* appears from various experiments, that, 
when the proportion af water to that of 
aerated lime is very considerable, for in- 
stante, as 12000 to t, then the weight of 


fired air becessary to keep the lime in solu- 
tion is about 1 the weight af the aerated 


lime; and if the proportion of water is still 
more catiderable, a still arnaller weight of 
fixed- air is required, so that at last the 
quantity of water may be 80 increased that 
no sensible css Whatsoever shall be re- 
quired to keap the aerated lime in golutiane. 
And, conversehr, the smaller the praportian 
af water is assumed with respect to the 
aerated lime, the greater must be the excess 
of fixed air necestary ta keep/it in solution, 
And, lastly, if the weight of the faxed air, 
united to water, exceeds: that of the aerated 


lime; it will dissolve it, let its volume with 


2 to that of tha water be ever zo mall. 
These three den enden proued hy the 
Kallowing experiments: ”y Faure! ie CURES 


992 
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Thus, in Mr. Cavendivh's enperment 
above-mentioned; 8400 grains of water Held 
in solution 7 grains of aerated lime. Here 
the volume of water exceeds 33 eubic inches, 
atid the quantity of fixed air, he tells us, 18 
only as much as is contained in 14 grains 
of 'marble, that is, 5,7 grains in his ex. 

periment, being about 12 (cubic inches. 


Here then the volume of air is enly about 
3 of that of the water, and its weight only 


3 of that of the avrated - Roy und! yet * 
W it in solution. | | 


"Again, the Marquis de Brest, ar Iden 


nobleman of distinguished chemical Ability, 
found four French pounds, or 96 cubie inches 

of water, or 36864 grains, to hold in solu- 
tion 4 grains of aerated lime, though the 
| bulk of fixed air contained in that quantity 
of water Was only 3;5 cubic inches, that is, 
254 grains, which is only about of the 


volume of water, and little more than ; the 


weight of the aerated lime. Mem. Turin, 


1788, p. 95. Nay, Bergman himself found 


4,5 grains of aerated lime in 422 50 of water, 
though that water contained only 4 cubie 
inches, that is, 2 grains (Swedish) of fixed 
air, which surprised him so much, that he 


3 ä 


22 on, THE: *ANALY81S - 0 


| judged they were. only mechanically Bus- 
pended. r Bergman, p. 190. 
The same fact may be inferred otill more 
directly from the experiments of Mr. Mot- 
veau. 1 Mem. Dijon, 1784, p. 86. He found 
two. measures of what he calls good lime- 
Water precipitated by one of water fully 
aerated, or nearly so, that is, containing 
about its own bulk of fixed air; but the lime 
was completely re- dissolved by adding five 
more measures of the aerated water. 
Let us suppose each measure to contain 
one cubic inch; then two measures of good 
lime - water will contain 2 of a grain of 
lime; and this will be precipitated by a mea- 
sure of aerated water, which contains one 
inch of fixed air, or 0746 5 of a grain, this 
being nearly the saturating proportion, and 
thus one grain of aerated lime nearly will 
be formed; on adding five measures of 
aerated water, we have one grain of acrated 
lime dissolved in eight cubic inches of water, 
or 2025 nne and yet the Water Pn 
excess urs thee x Bic, Es 4 to five cubic 
inches, that contained in the first measure 


being combined with the lime. Hence it 
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might naturally be expected, that 12 mea 
sures of water, half saturated with fixed air, 
that is, containing only 6 cubic inches of 
that air, should be required to produce the 
same effect in re dissolving the aerated lime; 
yet he found that ꝙ measures only were re-: 
quisite, and these consequently contained 
but 4,5 of that air. And, for the same rea- 
son, it should seem, that 24 measures of 
water, containing 6 cubic inches of fixed air, 
should be required to produce the same 
effect, and yet he ſound 15 sufficient, which 

contained only 3, 75 cubic inches of fixed 
air; and instead of 48 measures of acrated 
water containing 6 cubic inches of fixed air, 


he found that 24, Which contained only 3 of | = 


fixed air, were required; from whence it 


evidently follows, that, as the quantity: of 


water increased, the necessary excess of fixed 
air to dissolve the aerated lime was conti- 
nually diminished“. Nay, Maret assures 
uz, that he e found, g grains; of) armed He 


C 105 is true, 1 all hows: pp Englizh cubic 
inches and grains; whereas there is not the same pro- 
portion between English inches and grains as between 
French inches and rei but * ene W 


4 
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dissolved in a pinte, or 17950 grains of 
water, withaut any excess of fixed air. 
1 Mem. Dijon. 1784. p. 15% and 158. Pro- 
bably the quantity was 30 small as to escape 
him. Lastly, Marquis de Brezé found 4 
gtains of aerated lime (calcareous spar finely 
pulverized) dissolved by 18 cubic: inches of 
fixed air in 58 cubic inches of water. Mem. 
Turin, 1788, p. 13. Here the weight of 
ftxed air far exceeds that of the aerated lime; 
yet, though it was 4 less than the volume of 
water; it held the aerated lime in solution. 
I have dwelt the longer on these circum- 
ttances, as I look upon attention to them 
to be of importance in geological re- 
searches, and _ have Ou deen overs 
one Tr 
5. 1 ee very cat Oc» 
3 — in Mineral Waters. Magnesia fully 
aerated is of itself soluble in water, without 
the assistance of superflubus fixed air. Ac- 
cording to 1 Bergm. 373, the cantharus, or 
42250 grains of water, takes up 47 grains of 
such magnesia in the temperature of 59 
Consequently 7000 grains of water 4 
Averdup. pound) may take up 7, 786 of this 
salt. But water fully aerated takes up a still 
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larger proportion of this magneaia ʒ fory ac. 
cording to 1 Bergman, 373, 70οο gtains of 
such water can take up 38,6 of zuch magne⸗ 


sia, at the moment of its e s yam 


8 os $102 qfibto9 


_ «Common e js dla6.votuble in fuß 
acrated water in a large proportion. Accords 


ing to r Bergman, p. 31, such water may 
take up 35» of such magnesia, or 7060 grains 
may take 23, 33, when preoipitated from an 
acid by an acratedalkali. Nay; according to 
Butini, p. 22. such water may, by particular 


management, take up vr of its weight of 
common magnesia. © He even found that 


pure water may in a long time digzolve uf 
its weight of magnesia, p. 2. He also re- 
marked, that the society of other Salts, as 
vitriolated, tartarin, Epsom, and common 
salt, renders acrated magnesia still more s- 
luble, as a higher heat is N for its 
5 n e p. 93 Add % 99. oU 


6. Aeratcd Argil is said to have been 


foan 345i the waters of Avor, in Anjou. 37 
Roz. p. 95. Westrumb also found argil in 
some waters, but in so small a proportion, 
that I rather think it was mechanically dif- 
fused than truly dissolved. Thus he found 


* 
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but one grain of it in 18 pounds of the v wa- 
ters of Meinberg, but he found grains in. 0 
pounds of the waters of Pyrmont; in these it 


appears to have been really dissolved. Ac- 


cording to Bergman, 30 grains of argil re- 
quires as much fixed air to dissolve them as 


150 of magnesia. Vol. J. p. 37. of Motveau's 


translation. OT is, 5 times as auch y as 
magnesia. lena tiiEiot⸗ 
er "Silitoons Barth "hath _ e G- 


solved in many waters, particularly the hot 
or warm; and though these waters often 
bold an alkali, yet the solution of silex can- 


not well be attributed to it, as its quantity is 
either too small for to act on the quantity of 


silex, as at e or it ig F ag 0 at 


Carlsbad. 
8. e ws is found in many: Mlopral 


springs. According to 1 Berg. p. 34, 


water, saturated with fixed air, may take 
up reger of its weight of iron. Or 100 


oubic inches of this air may in water take 


up 4 of iron, Ibid. 174, 222. Vet the | 
waters: of Medevi, which he says contain in 


the cantharus but 6 cubic! inches of this 


air, contain 4 grains of cm 4 HOG b. 


551 and BST | tort; 
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§. 4. NEUTRAL SALTS. | 
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SULPHATS. 
1. Glebe)" very frequently * veburs in x vas 


Pura Fes lakes 5:5. 5 
2. Vitriolated 'Volatkali, Sund 112 30 me 
lakes near volcanoes, 16 Roz. p. 363. 

3. "Selenite,” a Bora omg] green 1 8 1 
most springs. 7 

4. Epsom 7% occurs in many Mineral 
5prigs, but far more rarely than selenite. 5 

5. Vitriolated Argil, both in the Alumi- 
nous state, and otherwise, f is sometimes met 
with, though rarely; most commonly it is 
in the state of acid sulplat, or alum. 5 Fout- 
croy. 73. see Mem. Paris, 1777, 93, a 

6. Vitriol of Iron is not unfrequent 1 in the 
springs and lakes of volcanic countries; see | 
Scopoli's Dict. Chym. Acque. 201. La- 
voisier found it in the waters of Mulino, 
near Latera. Mem, Paris 1777. p. 93. Dr. 
Garnet in those of Horley. Green, and Mr. 
Bergman in the waters of | Denmark. I 
Bergm, p. 176. 

7. Hitriul of. 3 ba een out vl 
in waters issuing from ooppe e , 
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N ITRATS. 


8. Nie, according to. Ruckert, 1 Chy. 
Ann. 1793. p. 224, is found in several 
springs and wells in the territory of Bihar in 
Hungary. Vestiges thereof have also been 


| discovered i in some wells i in Berlin, 2 Margr. 
N p. 43. and of Upsal. 1 Bergm. and in some 


talt springs in Germany, as at Nidda near 
Altendorf. 1 Bergm. Journ. 1792. p. 5. 

9. Nitrated Lime has also been found in 
some springs in the sandy Desarts of Arabia. 
Sprat 8 History of the Royal Society, te 
and in Berlin. 2 Margr. p. 43. : 

10. Nitrated Magnesia is said to have. oe⸗ 
curred. in some Tagen K on Scheffer. 
5 188. 2 Anmerk. 


: . o A% 4 7 3 14 * | > * 
e « $83 5Dy, ; ob, ed 3A. 20 JOUC 
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comb Minerk! springs. 2 Crell's Chy. Anti. 


1297. 381. 11 Mem. Scav. Etrang. Hist. 


101. e e hhen: noticed * * 


n 1 PZ EW 


or MINERAL WATERS. 29 


12. Common Salt abounds not only in the 
sea, but in various lakes, wells; and . 
in moſt countries. 

13. Sal Ammoniac has been detected in 
some Mineral lakes in Italy. 16 Rozier' 's 
Jour. 362. And also in Siberia. 2 Herman. 


phe Muriated Barytes is raid to have, dame, 
times occurred in Waters. Bergm. Scia- 
graph. 5 38. Scheff. Vorless. 9 138, 1 
merk. | 
345 Muriated Lime | is very gracrally found 
in Mineral springs.  _ 
16. Muriated Magnesia exists not only i in 
the Sea, but in many other waters. ; 
17. Muriated Argil has been detected in 
game waters by Dr, Wikherivg, Berg. Sciagr. 
$67 p. 31. 
18. Muriated 2 is 8aid by Berg - 
man to have occurred in some waters in 
Sweden. Sciagr. $ 74- and has lately been 
discovered in the waters of Limington Fa 
88 11 n 5 ny 
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SULPHURETS, AND so rs. 


20. Sulphurated Alkali, and Sulphurated 
Lime, have sometimes occured in waters, 
forming hepatules, but never 'hepars, as far 
18 1 can find; for all the sulphurated waters 

of which I have met any account are nearly, - 
if not wholly,” transparent "and colourless. 
Whereas I Hand that hepärs, whether alka- 
tine or calcareous, When 80 far diluted'as*ts ; 
become nearly colaurless, immediately Be- 
rome blue, and then turbid From the precipi- 
tation of the sulphur, and in that'state ceased 
to have any action either on nitrated silver ö 
or lead, or indeed on any test. To discover 
any action on tests, these waters must have 
à pretty strong yellowish green tinge, and of 
such, though possibly to be met with in lakes 
near volcanos, I have seen no authentic ac- 
count. All the sulphurated waters; men- 
tioned by writers on whom we can safely 
rely, contain either hepatic air or an alka- 
kine or calcareous hepatule, or both. Such 
waters bear dilution without letting any 
thing precipitate, and are either transparent 
and colourless, or nearly $6,” when fresh 
drawn from the source, and become tuibid 


* 
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only when n for some time to the 


air. 5 24110 5 ; 
21. Ditaninated Allan hes been found in 
a well near 1 r e Kaup = 


- 


_ 7 


BITUMENS, AND VEOETABLR AND ANIMAL 
- £1 434 155 BXERACTIVE MATTERS hs 


ba. F 1 


22. Petrol, e on 8 Waters | 
has often been noticed; and bitumen, but = 
in very minute proportion, has been der 
tected by Westrumb in the waters of Dri- 
burgh. 2 Westrumb, 56; and in some of 
those of Pyrmont. 3 Westrumb, 8 5, and = 
1.52, &c. | 

23. Vegetable ps PERS M atter is not, 
properly speaking, an ingredient in any 

Mineral Waters, but is often, nevertheless, 
found in them. os | 

24. Animal Extractive Matters. occur 
more rarely. A well infected with it has 
been lately noticed at Avor in Anjou. 2 37 
Roz. Journ: 95. . 2 
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10 conjecture from what zubstances Mineral 
Springs derive their origin. 118 
4. Arrated Lime en, fre- 


quently accompany each other. 


2. Aerated Magnesia is 8 accom- 


© panied. by Aerated Lime, but not vice vera. 


3. Aerated Soda is generally accompa- 


1 nied with Glauber ang common Salt, but 


not vice vera. a * 
4. Ediom is most commonly e 


by Glauber, of Sclenite, or . but not 


vice vera. e | 
g "Ss Pitriol of 4 Tron and Alum are commonly | 
associated. 

6. Common Salt, 1 dtcended with 


vod, i is always so with selenite. 


7. Selenite 18 found i in most eprings, and 
accompanies all Salts, (except soda,) when 5 
both are in any notable proportion. e 

8. Muriated Magnesia is most commonly | 
found with common salt, but not vice verta; 


it is also often found with Epsom. 


9. Muriated Lime is almost always accom- 


panied with common salt. Hence it ap- 
pears to me that most mineral springs derive 
tbeir inpregnations either from argillites 


e or n n W sulphur 
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or pyrites; but I forbear to enlarge. See 
several probable. and ingenious conjectures 
on this subject in Bergman's Erde kug. Bes- 
chreib. F. 75; and 1 Bergm. 207; 3 Bergm. 
262—282; and r Klaproth, 344. That 
Epsom and common salt decompose 'cach 
other, when some degrees under the freezing 
point, whenee Glauber and muriated mag- 
nesia originate, has been remarked by Gren, 
in the fourth volume of his Journal, p. 224. 
But they re- act on each other in a OE 
SONS as I have 3 
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1. FIXED AIR, 

This air is found in Mineral Waters in 
three states; either merely combined, or 
partly combined and partly emi- combined, 
or uncombined. | 
Infusion of Litmus is not reddened by 
waters that hold fixed air merely in a state 
of combination, as in waters that contain 
soda merely aerated, but not super-saturated 
therewith. | 
2. This infusion will be reddentd by waters 
holding fixed air partly combined and partly 
semi- combined, if the semi-combined part 
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amount to ? of the bulk of the water; and 
the redness will be so much the more dis- 
tinet, as tho tbulk of the air approaches more 
to that of the water, or exceeds it. Thus 
waters; containing acrated earths or iron, 
hold fixed air partly combined with the 
| earth, &c. and also some excess, Which I 
look upon as *8emi-combined;: because it 
enables the water tô hold the earths in So- 
lytion:\: 86 the waters of Scydschutz, 
though: they hold both aerated lime and 
aerated magnesia, and consequentliy both 
combined and semi- combined fixed air, yet, 
as tlie semi. combined part amounts to dnl 
of the bulk of the Water; infusion of lit 
mus is not reddened by it. 1 Berga. p. 190. 
This infusibn is scarcely affected: by the wa- 
ters of Engkien; which contain 6 cubic 
inches of fixed air in 38 of water, DFE: Io. 
it belng sermiwcombineds „ 16 ice 7 


But the Waters of Seltzer, that Win 8 


| of cheir bolle of semi: combined fixed air, 

redden this infusion. 1 Bergm. 196. And 
Also che Waters of à foumtuin at Spaw; in 5 
| which Mr. Bersiah found only e of their 


4 790 (Cy TE) 


bulk of. Semiscombined. fixed air; most of 
which get have hoon erancombined, judg- 
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ing from the quantity of aerated earths it 
held in solution. 
3. Waters that contain e Gan 
air to "the amount of + of their bulk, or | 
partly combined, partly semi-combined, and 
partly uncombined, so that the uncombined 
part amounts to vr or more of their bulk, 
will 7edden infusion of litmuss. 
Thus Bergman found the waters of Me- 
devi to redden this infusion, though they 
contained but r of their bulk of fixed air. 
4 Bergm. p. 351. But then this air was 
wholly uncombined, for it held no acrated 
earth in solution. So Dr. Garnet ſound the 
waters of the Old Spaw at Harrowgate to 
redden this infusion, though they held but 
Ir of their bulk of fixed air: but it was 
mostly uncombined, as it held but 2 grains 
of aerated iron, for whose solution, in a large 
quantity of water, a small excess of fixed 
air is sufficient. If the bulk of the uneom- 
bined fixed air + exceeds. that 11 ho ien 


» These experiments chould be * with infaxion 
of Litmus, so far diluted as to be nearly colourless, and 
in tubes of at most half an inch in diameter; and the 


mixtures made in the proportion of half of each, more 
or less, according to the quantity of fixed at. 


che cubic inch of it will- ecken gperal 
inches of the infusion. Thus Westrumb 


found one cubie inch of Pyrmont water, 
which contained 1,8 times its bulk of fixed 
air, to redden 55 cubic inches of the blue; 
but dilute infusion. 3 Westr. p. 34. 
Bergman observed, that one cubic inch of 
water, holding its own bulk of fixed 1% 
reddened 50 W of the pops rhe 
Bergman, p. 11. 0 00 

* To render chi test Ae it 9 
gary, 1, That the - 7edness/ should be ga- 
cibus, and capable of repeated renovation 
and evanescence, by fresh additions of the 
Mineral Water, which distinguishes this air 
from very dilute solutions of the mineral 
acids; for these also may excite an evan- 
escent redness for some time; that is, until 
the alkali contained in the litmus is satu- 
rated, as Bergman has well observed. 1 
Bergm. p. 12. 2*; That the Mineral Water 
should give a precipitate; with | Iime-water 
Soluble in the mineral acids with efferves- 
cence ; this distinguishes fixed air from 
hepatic air, which 2 44 N ON 
Ren off fm ae 2666 
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Again — Paper tinged blut by Lamut is 
auen fugaciously reddened by water impreg- 
nated with mort than its own bulk of fixed 
air; thus Westrumb found it reddened by 
Pyrmont water; and Reuss, by the waters 
of Egra, which contained 246 of its bulk of 
this air. But water that contains only: f 
OWN bulk of this. air, or less, does not redden 
this paper, as Bergman observed. 1 Bergin. 
13, and 94; but, on the contraty, oſten 
renders it more 1ntexsely blut, as where such 
water contains an aerated alkali, as Seltzer 
water, 1 Bergm. 196, Meet ae: A 
1 Bergm.c 191.5 ea 109 eee 3 Dis 

Lastly, Where aher the inbasden or the 
paper tinged by it, is reddened by the Mi- 
neral Water in its natural state, but not 
after the water has boiled for a quarter of 
an hour, or las been considerably evapo- 
rated, it ĩs ortain that this ſreduess was pro: 
duced/by fixed air, or hepatic air.; but tlie 
absence of the hepatic smell, and its escape 
in a much slighter heat, willi exc lutte, all 
suspicion of this last. 317-35 ' 2407... 3. $9092 

Lime-water, duly satu rate, and added in 
cufficlerit quantity, Immediately discovers 
Half a grain of fixed Air, or about one cubic 
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inch in 00 grains of water; that is de 
part af the Whole, 1 Bergm. 161 and 1585 
and a still smaller pr oportion after dong 
standing. Stronthian Lime: abater is a still 
more delieate test. But as ſests, in ęxa- 
Mining Mineral, Waters, neither of them is 
gecisius, ag they form precipitates ith ya: 
rious earthy salts, and the mere, effect f 
fixed air js not easily distinguished, 0221617 
biovw i aldedery ei tr byjger 19387-92320 


2. 0 IHE MINERA DP ACTDS IN CENTRAL? 


e Wodeib on blue * Nin 1783 150 * 204 


bAnfusion of litmus (and. paper tibged h 


it) as also a test of Mineral Acids in gencraxk 


existing in waters, either uncombmed cor 
semi- combined, that is, exceeding the paint 
of saturation; (the excess entering into a 
weak combination With the salt, into Whose 
cambinatiod it enters ;) for, in this case, the 
rediiess produced is, at least after a few trials, 
permanent, and commonly much more in- 
tente an zoldisne ttt 916 big kid ito 

But this, like all other tests, has its limits. 
According to Bergman, paper, tinged by 
htmus, is reddened by being just dipped-in 
the cantharus (5,5 English Wine pints) of 
water, containing 12 grains of the strongest 

D 4 ; 
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vittjolic acid. Now, if by the strongest 
acid, he means that whose specific gravity 
ö, 0, then 12 grains of it occupy the 
space of 6 of water; and as the cantharus 
of pure water weighs. 42225 grains, that of 
water, containing 12 of this acid, must weigh 
48255 grains; then this paper thus applied, 
would discover Ant part of vitriolio acid in 
water, and if the paper were long left in it, 
or the water heated, it is probable it would 
discover a still minuter portion of this acid, 
but it certainly would not discover +4555 
part. I added , 38 grains of vitriolic acid, 
whose specific /gravity wWwas 1,844 to 100 
grains of water, and found paper, blued by 
litmus, sensibly reddened by it: 1538 grains 
of this acid contains, by my calculation, 
108606 of real acid. But when to 7 grains 
of the dilute: acid thus formed, I added 100 
grains of water, this mixture did not redden 
paper tinged by litmus. Several other tests 
of this acid are more sensible, as will pre- 
; beseelt 
Ebullition is also a good test of the pre: 
sence of Mineral Acids, as these are _ 
expelled by it as fixed air is. 


N N | * : y - 
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ba Ad 3 Aar 
arndt | 
This air hn i Solutions of Herd 
i its most striking and distinctive cha- 
racter is the discolorution of metallie solu- 
tions, and particularly those of lend) wich 
it-b/ackens 80oner or later; actor to its 
quantity. It blackens also the sdlution of 
nitrated silver). or preeipitates it brown, or 
reddit if in minuter quantity; but ertrar- 
tiue matter also produces this effect. Paper 
impregnated with a solution of lead, or on 
which characters are traced with that solu- 
tion, is blackened; or the. characters! en- 
dered visible. Mercury, or a clean pieee of 
silver, inserted in such water, is also disco 
loured, or if the impregnation be strong, the 
Silver. will be tinged yellowish, or reddish, 
or bluish, by being simply held over such 
water, especially when heated. The smell 
is still a more delicate test. This air is ab- 
sorbable by lime- water, though many have 
aszerted the contrary; but it does not preci- 
pitate the lime; a precipitate does, 3 


een but it is nen and e 
07110 11148 3 ne 8 Ot ITS: eee 
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HEAVY INFLAMMABLE AIR, OR CARBO- 
©. "NATED HYDROGEN. 
8 nl do snehbloe ansbber ole nin zit 


This air is, distinguished by burning; 


vrhen mixed with common ait, without any 


- Explosighs-{ it) is nt abgorbable by, lime- 
8 water bot water over which it is burned 
prexipitates lime water us fixed air is pro- 
duced. It has no peculiar smell. „ D996" 
rs 409 an n ni ii che. 
ME RTI ATR} (WDOTIC AIR OFVTHE 
"$010 „851 FRENCH.) bainggnα²ν 
Ade füt he RE as os isn naidv/ 
This air is principally, distinguisheduby 
negative characters, maintaining ats volume 
mixed with nitrous air. extingvishing flame 
and nnn e eee ARE ee 


Herber 1 0 248 1 2 | * ty nt! 974 How Ii 
VI 156 \coiwonzo#s Aue deivid- 10+ 
, 1 Te * Wh els; Forth 0 > of ca 1 HH 31 9SGes 293K" AF 


This air is diotiogaiahed by its peculiar 
smell ; it permanently reddens infusion of 


litmus, and paper tinged by litmus. It also 
preeipitates lime- water; nay, it may be e: 
pelled from the precipitated lime, with ef- 


fervescence, in a short time after their union. 
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But mixed with a 7incture, of- red, roses, 
reddened. by, an Acid, it renders this tincture 

colgurless, as, I- have. experienced. No 
other air produces this change. A mixture 
& half, fixed air with the vitriolic air does 
Hot prevent this discoloration. Other ef- 
fects of thisjair are more ambiguaus. Ms. 
Fourcrqy tells us, that. the sulphurequs acid 
doęs not precipitate muriated barytes, nox ni- 
trated silver, nor mercury. Analy, des Eaux 


D'Enghien, p. 238. In my experiments, 
however, I found it to precipitate each of 


these solutions, and also lime- water. Ber- 
thollet, in 2 Annal. Chem. 7 p- 58, tells us, he 


could form none that did not effect, these 
precipitations, which: he attributes to mix- 
ture of sulphurie acid, which he separates 
by-aisolution. of hary tes in the $ulphurcous 
acid. % I rather. think it proceeds from a 
different degree of xygenatian; that which 
38 most oxygenated, but still, sulphureous, 
effects, the above preejpitations,that which 
is legs: oxygenated. does not i; but; that the 
acid I employed was truly sulphurggus is 
evident from its destroying the. redness of 
the tincture of roses, which a small quan- 
tity of sulphuric acid would restore, if any 
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were mixed with it, and from the low degree 


of heat in which it was expelled, and also from 


its assuming an aerial form, WG sulphurie 
acid as such cannot assume. He ako ob- 


serves, that the least oxygenated or most 


perfect sulphureous acid precipitstes the 'ni> 
rer, of silver and mercury. Ibid 60. 
Note. The existence of svlphurevus/air i 
inconsistent with that of any acrated alkak 
or earth; if, therefore, these are found in" any 


Water, that air must be nt! n 


ter cave ee e oa, eee eee 


0 . e 
28. 228 e wt R 1h Cf N 1 1 411 


SY 24 7 OXYGEN ANG HOON - AIR. , MH OT. 


ennie wal test Gf mlb “Hife alias 


tracted from dilute nitrous acid, by dissolv- 
ing copper filings” without heat. If equal 
measures of each air be taken, aud the nitrous 
gradually introduced and shaken over dis- 
tilled water for five” minutes, one measure 
of the best oxygen air and one of the nitrous 
will be reduced to 0,07 of a measùre; "and 
the most degraded ouygen and nitrous to 
one measure. The best common air and 
the nitrous to 905 3 and che Worst 
te 1% mensuret e LO eee 
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. 2. or ABRATED AERALTS AND ATHATED 
rns IN GENERAL. e 


yt eh, C45 6TH 
The 3 of « Trevi (Curouma, 
terra Vlerita) which is yellow, is turned 
brown or reddit brotun by alkalis, whethes 
pure or aerated. Paper stained yellow by it 
is equally eſſectual. Per Bergm: 49 grains 
of erystalliaed soda in the centharus; that is, 
5:5 English wine pints of water render this 
Now 49 grains of crystallized soda contain 
but 18 or 19 of mere aerated soda; there- 
fore, it would discover by browning 19 grains 
of mere acrated soda in 5. 5 pints of water, 
or 3,3 grains in one pint or e part of the 
weight of water, and a still smaller quantity 
by reddening; but it is sluggish, and requires to 
be kept sometime in the enn 
water be warmed. _ 2 
It is affected by lime- water in dhe same 
manner as by alkalis, as I have found. 80 
also by aerated volaltalis, according to 1 
Bergm. 95. But by these, the change ope- | 
rated is less durable. But it is not affected 
by aerated earths; and hence some Mineral 


} 
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Waters give gimultaneous signs, both of an 
alkali and of an acid; of an alkali, by broꝛbning 
paper tinged by turmexick; and of an acid, 
(namely fixed air) by reddening paper tinged 
by litmus; but this happens only When the 
water contains a due quantity ofalkali and a 
large excess of fixed air; But gucces rive signs 
of both may be obtained, when the propor- 
tion of fixed-alkali is small and the Water 
considerably evaporated; for the fixed air 
viould tinge litmus paper ted before evapora- 
tion, and the turmerick paper would” be 
browned after evaporation. Hence evapo- 
ration is often necessary in obtaining a due 
result from this test. So also to discover | 
valallali by it, a small portion of the water 
Should be distilled ol wad the liquor in the 
receiver essayed. e 0 
ITincture of Rhubar: Ou to be a alt 


- * Py, - 74 1452 217 


more sensible test of alkalis. ** Fumfadlus, 4 


P- 79. | . * 0 if 
Anſusian of B Bras): Mood, ich is red, 
(Fernambouc of Bergman) or paper tained: 
by at, is still a more sensible test; but it 18 
ambiguous, as it is 6/utd both by altalir and 
aerated earths; and some say also by selenite. 
It is hot / ever easy to distinguish w bether tlie 
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eerulezcence proceeds from a fixed alkali or 
an aerated earth; for, if it proceeds from a 
fixed alkali, it will be more intense after the 
water has been evaporated to one half; but 
if from an earth, it will either disappear if 
the earth be calcareous, or be much more 
feeble if an aerated magnesia 
According to Bergman, 10 grains of erys-. 
tallized soda, (that is 4 grains of mere aerated 
Soda) digsolved in 5, 5 pints of pure water, 
enable the water to give a feehle blue or 
purple tinge to paper tinged. red by Brazil 
wood, that is 37> en of the ee n 
water. EAA 

With respect to as derben r power 
of this test seems at least equally great. Mr. 
Bergman found it slightly blued by the waters 
of Upsal, though they contain for the most 
part but 5,5 grains of aerated lime and half a 
grain of soda in the cantharus; that is, some- 
what more than 7 medicinal pounds; and, 
congequently, less than one grain in the 
pound. Vet Westrumb did not find this test 
altered by the waters of Verdener, which. 
contained nearly one grain of aerated lime in. 
the pound, and % of selenite, 2 Westrumb, 
pe aD, and 292; but he found 2 grains of 


— 
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aerated earth in one pound of water to pro- 
duce the change; 3 Westrumb, p. 144 1523 


ni with his observation those" of Foureroy 
concurs! 0 01 518 1 


With respert to Opn; Dargmin cen, us 


that he found sea · water to give a slight blue 


tinge to braziled paper, which he ascribes to 


aerated magnesia, though the cant harus con- 
taitied but ; of a grain of it. It is then more 


nitviral tè àscribe it to selenite, of which the 


cantharufeontained 45 grains; and this power 
Gwetling also aseribes to it. Yet T'must'own 
that I could not find that one grain of selenite 
dissolved in 5⁰⁰ of water eb eee e 
n paper; Nan et n 
Again Paper ene blue 5 litmus, and fe 
terwards reddened by dictilled vinegur, or the 


fusion slightly reddened by the vinegar, is 


also used as a test of alkalis, Which, by ab- 
sorbing the vinegar, restore its original co- 
lour: According to Bergman, it will dis- 
cover 40 grains of erystallized soda (16 of 
mere aerated soda) in 5, 5 pints (the cant ha- 
rus} of water, that is about of a grain in A 
pint, or 4457 part of the weight of the water. 


But this test too is ambiguous,” as drrated 


earths also restore its blue colour; after bu 
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lition and considerable evaporation, this 
change is however stronger, if produced by - 
a fixed altalis and weaker or null. if — | 

by an aerated earth. BEE mad 51% %% 
Aerated substances in n We 
alkalis, earths, or metals, are also discovered 
by the affusion of some drops of strong 
vitriolic acid, which immediately extricates 
numerous air- bubbles, if the aerated sub- 
stances be copious, or if there be à large 
excess of ſixed air; but, if the proportion of 
these substances be very small, the water 
may retain the air extricated from them. 
This enables us to form some judgment of 
their proportion. According to Bergman, 
5,5 English pints must excite a visible effet - 
vescence with this acid, containing 390 
grains of a d oda, 0 ” wh _ 
ng, aerated.) . 1 e 

Note. Aerated alkali G in very n mi- 
nute proportion) are incompatible 4 8 n 
carthy 26-40 pe and Dutrats..: 

L1H | £38 Miß 2 
$ 8+: or FIXED. ALKALIS:. SINGLY. AND 
.br Hp A SEVERALLY. \ 0163 \& 19618 
Muriated Magnesia- is precipitable only: by 
fixedalkalis, for though the alkaline sulphats 

= es 1 
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may (81 think) decompose it, yet they will 
occasion no precipitate. But this test is best 
applied aſter the alkalis have in some mea- 
sure been de- aerated by heat, otherwise the 
fixed air will hold the maguesia in solution. 
I prefer this test to Epsomy because Epsom is 
also decomposable visibly by muriated lime. 
II lime or magnesia, in any. notable pro- 
portion, he found in any Water after ebulli- 
tion, then aerated alkali or volalkali e 
exist iti ãt in any notable proportion. | 
ters also that contain these alkalis in oo” 
proportion being evaporated to I or less, and 
then mixed with 0 of their weight of sal 
ammoniac, emit an alkaline smell, at least 
when gently warmed; if not without heat, 
"0 Textarm is distinguished from natron or 
soda/ by form ing! with thelnitrous acid, pris- 
matic nitre, and a deliquescent'salt with the 
acetdus acid; and, v hen donbentrated, afford- 
ing a precipitate with the tartario acid also 
concentrated, and a soluble salt with the sac- 
charine acid, and a blue glass, when vitri- 
fed with the calx of nickel. Soda, on the 
other hand, affords With the nitrous acid, 
4 quadrangular ; nitre; with the vitriolic, an 
effloreseent salt; e ec e! 
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Uquzsoents with the tartaric, no precipitate; 
with the calx of nickel, a roten glass with 
fixed air, an efflorescent and non · deliques- 
cent salt. 374 be idseib omit. emer 
aids onde d 429) 18 wo ends ont 
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These are discovered, if copious, by the 
smell; if in small quantity, by adding to che 
water suspected a portion of lime. — the 
best method od of ficovering a a small qu | 


Dart 0 


18 £0 distul a portion, of the water, gently, _ 
then to ex on 5 water in the 17eceiver 
2 7 

With. "the above-mentioned tests; Fl po — 
WE, SOM PH AY MORRTOOCETS 0-353: 
of. Sublimate, . and acetited, lead, 
are, preci cipitated, » white by very minute Por- 
tions of volalkali; but the former 1 is apt to 
3 CIS, T found. that one grain of 
Ju Vo alkali, containing at the rate of 
215 cent... of, fixed, air, gave with acetited 
lead precipitate. which, washed and dried. 
in 9 of, 120% ood; 2,25 FANG. 


5 


12 7 
See also 8. 9. | 5 
ei 1800 4614 FH Mie Jy 115, 
wig: h + 7515 i us 
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Any water that precipi ipitztes_ be Sts 
ofiinithated lime, or muriated oy MERE” 
- RIS. 
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neia and alum; must contain either a fixed 


or volatile alkali; free or aeratedyif the fixed 


air be abundant; it may hold the earths for 
some time dissolved; but, by exposure to 


the air by heat, or at least oy ner apa this 


effect will be produted./ - LO * Pe 
FFT 


9 5 or AERATED EARTIS AND METALS. 


254.3 «+ bs 4 : een ; . 4 * F267 Ee 78 
1 87 


All these at re precip itated in com e men- 


sure, ; if abundant, by exposure to the air 
under Aa large surface; but, in all cases, by 
Beat aud evaporation. Aerated lime, argil, 
(and magnesia for the greater part,) and 
acrated iron, are intirely precipitated by 
boiling for a quarter of an hour, Herated 
niagne lia is not indeed intirely precipitated 
until the water that contains it is wholly 
evaporated. But Whether it exists in the 


boiled water may with certainty be inferred, 


rst, When any is found in the precipitate 
given by ebullition, for in that case some 
«till exists in the boiled water, 2nd, If the 
water contain no aerated alkali, by adding 
muriated argil, for if there be any aerated 


magnesis in the boiled water, the argit will 
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85 6. we 4 2 ne eit Ino, WHETHER 
UNITED TO FIXED” ATR veal 0A MI- 
_NERAL ACID. TRIES ” 


i Es i Gall is the. 3 test of 
iron dissolved in almost any acid. Accord- 
ing to Bergman, 3 grains of crystallized 
vitriol of iran; that is, o, 84 of a grain of 


=} Mere vitriolated iron, or of a grain of 


mere iron dissolved in 35,5 English | wine 
pints of water, strike a purple in 5 minntes 
ths one drop of this tincture. b 6 

Hence it would discover o, 153 of a aſs 
of vitriolated iron in one pint of water, or 
rer part of its weight. Nay, Bishop 
Watson tells us, that infusion of galls tinged 
sensibly purple 15 gallons of water, in which 
only one grain of vitriol of iron was dis- 
solved. 1 Watson, p. 244. Now 15 gal- 
_ lons contain 875000 grains. NR Cs 

Iron dissolued in fixed air is also detected by 
uncture of galls, and in the same proportion 
as vitriol of iron; thus Bergman found 3,5 

E: 3 
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grains of aerated iron, in 5,5 pints of Pyr- 
mont water, to strike a purple with one 
drop of tincture of galls, 1 Bergm. p. 20 
and 203. However, the quantity of iron 
thus taken up is sometimes so minute, or 
so imperfectly dissolved, that it immedi- 
ately falls when exposed to the air; in this 
case, a piece of the gall-nut should be 
fastened by a thread to a vessel in which 
GY water is taken up from its source. 
If the tincture be sparingly added, and 
the proportion small, the colour will be 
purple; but, if mote copiously added, or the 
0 of iron more considerable, Black. 
If the martial water contains an aerated 
alkali, this tincture will strike a violet; if 
alkalino-neutral salts, a dark purple; if 
earthy salts, a violet; if selinite, the 'preci- 
pitate will be -204j775h at first, and after- 
wards black; and if hepatic air, the tinge 
will be a purplisſ red. 1 Westr. p. 85, and 
2 Chem. Ann. 1793, p. 222. But I suspect 
that it is rather manganese that gives the 
purplish red, as it can exist with hepatic air. 
Note also, that the spirit of wine in the 
tincture precipitates selenite very "readily, 
and hence the Whiteness of the precipitate. 
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Aecording to Struvius, 1 Mem. Lusanne, 
190, muriated iron, if highly oxygenated, is 
attributes the invisibility of the change pro- 
duced to an excess of acid which re- dis- 
solves the precipitated iron; this excess, 
therefore, must be saturated before a change 
is perceived. 1 Westrumb, p. 86. 
4 According: to 2 Chym. Dijon. 333, irn 
dissalued in calx, or Semi-0 SER Wy 
is not :discoverable+by-galle, 1: i 7 
Iron dissolved in mild Tolallel is at bret 
whitened; but finally b/achened,, by tincture: 
of galls. ae N Par. Oe | 
and; 11. N I ED -L6. 22 
So, also, iron: Ae in en fixed | 
Mlhakis (for the mild do not act on it) is 
| precipitated at first criniun red by this tinc- 
ture, but it afterwards in; ok 
Par. ibid. and Delaval, 39. Art 15 
By applying this test es and 8 
evaporation, or ebullition, we may know 
whether the iron is held in solution by fixed 
air or by a mineral acid; for if it operate 
its effect before the application of heat and 
not after; fixed air is the solvent of iron. 
If. 19 85 the application of heat, as well as 


E 4 
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before, 8 4 mineral acid is the . 
If by heat any calx be precipitated, and yet 
galls contitiue to strike a tint, it: is probable 
that the iron is held in solution both by fixed 
air and a mineral acid; for- it scarcely ever 
happens that the water should be so loaded 
with vitriol as to Wee . — 
heat. 1 r 
Prutsian Alkali 3 © ally another very sen- 
cible test of iron; (for the method of pre- 
paring it, and applying it as an instrument 
of separation, see my Mineralogy, 494): it 
is also attended with this advantage, that it 
discovers most other metals by their colours 
or other incidents, and precipitates nothing 
else but metallic substauces. The only 
metal precipitated ue is iron; Manganese 
is indeed often precipitated of a 6/urh grey, 
because it is mostly mixed with iron, but, 
when free from We its eee is 
White. tk 1”. 1 + 
„ PU iron! held ö in 1 by 
the tulpſimrebus Acid is precipitated ui 
whites and so it is also though held in so- 
lution by any other acid, if the Prussian test 
be ill prepared, as it then contains sulphu- 
reous acid. Prussiated Lime, which some 
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use as a test, does not precipitate iron frotn 
unn 2 Ann. Chem. p. 66. 
If an alkali exists in the Mineral Water, 
it will prevent a small portion of iron from 
striking à blue with this test, until it be 
saturated by an acid, 1 Klapr. p. 330 
and consequently this test will not discover 
iron held in solution by an alkali until this 
alkali de GE urs gu- 1799, 
. 393. 28986 1 | 
— to ee 1 Mem." L 
p. 99, it does not discover iron held in so- 
jution by fixed air; but Bonvoisin remarks, 
that this defect takes place only where the 
aerated solution of "1 iron is accompanied also 
with a large proportion of aerated lime, or 
aerated magnesia; and that it is in some 
measure remedied by the addition of a 
mineral acid, for then a precipitate may be 
obtained, at least after a few days. Mem. 
Turin. 1790, p. 393, and 394. That the 
general rule laid down by Struvius is with- 
out foundation is evident from the expe- 
riments of Bergman and Westrumb on 
Pyrmont waters, and of those of the latter 
on the waters of Driburgh and Meinberg, 
&c. nay, in these last, he found this test 
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to answer, though the water contained 7 


grains in the pound of aerated, lime, And 


I must own, that the appearance of iron 
after some days is suspicious when an acid 
bas been added, as it wight arise from the 
decomposition of the Prussian alkali, itself. 
Thus. Westrumb having added Prussite to 


water, Which had already deposited its 


aerated iron by long standing exposed to the 


atmosphere, and also ten drops of strong 
vitriolic aeid, found at last, after. alternate 


additions of each, a precipitate which he 


attributes to the Prussite, and not to the 
water. Therefore gare must be taken that 
no more acid be added than is just necessary 
to saturate the aerated substances, and iron. 
Note also, that the iron precipitated. from 
fixed air by this test is generally greyish Mk 
first, but gradually becomes N 
According to Bergman, one, or at least | 
two, grains of vitriol of iron, dissolved in 
5,5 pints of water, are discoverable by this 
test. Therefore it would discover above 
rebve part of mere iron, in 5, 5 pints, of 
water, and after some days it would dis- 
cover a still smaller proportion. 
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4 7 70 DISTINGUISH TRR \AERATED 
1 Mea ee, Fan grp | 
TLITION FOR % OF yy HOUR. Bright 
N RM e et eee en ee eee 
These are either aerated 9g -acrated 
magnesia, or, but more rarely, aerated 
argil, or Aerated iron, very rarely selenite, 
or two lor more, or all of these together - 
Let them be treated; when well dried, 
with a small proportion of dilute marine 


acid Without heat; it will easily dissolve all 


of them, except the argil and selenite 
To the filtered solution add the tineture 
1 it will discover the iron, if any- 

If the solution contain "only calrurcbur 
N it will give” no precipitate with 


cCaustic volalkali, (the phial containing the 


solution should instantly be closed, lest the 


volalkali should absorb fixed air,) but will 
afford a precipitate when vitriolic acid is 


added, or an aerated alkali. If it contain 
only magnesia,/it will give a precipitate with 
caustic volalkali, and none when treated 
with oitriolic acid ::: anti ey 

If it contain calcartous earth and mag- 
miia together, it will give a precipitate, 
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both with caustic volalkali and with vi- 
triolie acid; this latter result is hastened by 
2 or a slight Wan, of, spirit of 
Wille. FN 401114 

The Selenite and Ani. deen, remain un- 
eee the matine acid, are distin- 
guished and separated by boiling in a 
solution of mild soda, which will decom- 
pose the eclenite, and leave the argil un- 
touched; the resulting calcareous earth may 
then be dissolved in distilled vinegar, or 
dilute marine acid, and -precipitated by vi- 

triolic acid, or à mild alkali, and the argil 

will be known by remaining undissolved; 

for when dry, it is scarcely attacked by any 

aeid in a ng time, and when heat is not 
W LED Ne l r 

Aoerxated magnesia, n * ae may 

FO be discovered in another manner: let 
the water, fresh drawn from the spring. be 
treated with nitrous or muriatic acid to 
saturation; thus the aerated earths and 
alkalis, if any, will be converted into ni- 
trats, or muriats. Let the water be then 
boiled, to expel all remains of fixed air; 
let lime: water be now added; it will decom- 
pose the magnesian salts, as well that 
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formed of the pre- existing vitriolie or ma- 
rine acids, as of the nitrous or marine super 
added, and leave the calcareous untouched. 
Let this precipitate, not fully dried, be 
treated with distilled vinegar, it will take 
up the magnesia, and leave the iron and 
argil; let the solution be precipitated by a 
semi · aerated alkali dried and weighed. 
Again — Let an equal portion of the water 
be boiled and evaporated to some degree, 
and then treated with lime: water as the 
former portion. Now no magnesia will be 
precipitated, but that united to a pre · existing 
mineral acid, and consequently its weight 
should be smaller; the excess of weight of 
the former precipitate will therefore ptove 
the existence of — ann oed 
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An alkali, ect POS air Supers 
Saturated. with PT is what: I call an 
alkaline hepar. : 

An alkali e hepatic air a+ | 
e with culphur (that is, containing 
just so much as constitutes it in the state 
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of hepatic air) is What J oo wheres 
fans diligent wo aporhmay iguys abturst: 
So if Lime be Ae t to eee, 
hepatic air, it forms a calcareous hepar.! But 
if to merely Saturated hepatic air, it forms a 
calcareous iapatule. uu Jul NEH Of 12 ee! 
Hence sulphur muy: and dees. exist in two 
States int Mineral Waters, either united to 
the water singly in the form! of hepatic air 
caturated> orosupericaturated; or in the state 
of an eα¹νẽ]uͤßg, or often ini both at the same 
time; and in the same water ; for these | 
ctatts have nat as yet deen suffciently at- | 
tended/to!: In the state of hepatic air, its 
tests have been already mentioned. 
Wuters containing either an hepar,. or an 
hepatule, retain the sulphureous characters 
even after long exposure to the atmosphere, 
ebullition, and considerable eyaporatian : 
thus they precipitate the 2olution of nitrated 
silver brown, or reddish brown and fre- 
quently the solution also of nitrated lead; 
whereas those that contain mere hepatic air, 
dor not, as Fourcroy has well een 
Zaum A Engluen, p. 203 and 208. XIA 
Water that contains the 3 
tingiy may be known by the following 
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colourless, and bears dilution, and even boi. 
ing heat, without losing its transparency. 


2ndly, It gives, after bearing boiling heat, | 
as well as before, à dark brown preeipitate; 
with a solution of nitrated silver, or, if very 


dilute, ' a pfebipitate at; first fer- coloured, 


but Which in a fei finutes becomes brown; 


and at last almost luth. adly, With a so- 
lution of sublimate corrosive, it gives a pro- 
cipitate partly reudiiſij partly 'yellowish; and 


partly Sued. athly, With nitrated lead it 
gives a bun prebipitato. Sthly, With - 


water impregnated with'itGxed air; or with 
boracic acid, it ges ino cloud at least in a 
few hours. thly, It bas seatce any smell, 
it slightly reddens paper tinged yellow by 


turmeric, and gives a faint purple, or dilutes 


the colour öf that stained red by Brazil 


wood. If much diluted, vosppegg eee | 


REAL if at all alter hom. 


 Calcareous. Hepatule * bears 1ditdtlons\ and 


beat like the alkaline and is almost devoicbof 
smell. andly, It does not discolour papet 
tinged by any of the colorific tests. 3dly, 


Mixed with water impregnated with fixed 
air, it affords a cloud in a short time. 
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characters. ist, It is transparent and 
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Athly, Wich a few. drops of a solution of 
nitrated silver, it gives a precipitate, first 
white, then reddit, and lastly, black;, these 
colours appear more or less, or sooner or 
later, according to its dilution. Sthly, Ni- 
trated lead I did not find altered by it. in a 
| bond time, but with acetited lead it gave 
8 soon a bJuish white precipitate. -6thly, With 
2 fem drops of solution of sublimate cor- 
rosive it gives a white precipitate? with a 
light tinge of red, patticularly if the hepa- 
tulized water be hot; this clearly distin- 
guishes it from Alkaline; bepatules. | ;thly, 
Some mercury thrown into this hepatule 
was not- blackened- until after three days. 
 S8thly, With solution of nitrated mercury it 
gives a e 4g or if hot, en er 
_ . $4138 

Note. 11 waters a 855 of them 
e hes hepatic air, it is 
plain their characters must be altered and 
modified by this last; therefore, to discover 
them, the hepatic air should first be expelled 
de MY eee N 
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Fee rt i virviig ono 
$:-9 505 VITRIOLIC ACID. AND SULPHATS- 
en 


ie tests of the vittiolic acid in 'parti- 
| culap, re muriated, nitrated, or acetited 
aryter; nitrated or acetited had; nitrated 
mercuiy; nitrated, muriated, or acetited 57ron- 
thian; nitrated, muriated, or acetited le, 
The powers of most of these tests I have 
particularly examined, and shall here relate 
the results of my experiments, and also those 
| of Bergman and of a few other analysts. 
1. 1 found muriated barytes (or rather its 
| Gilda to produce a very sensible precipi- 
tate in water that contained but err of its 
weight of real vitriolic acid. And in auo- 
ther « experiment, 1 found it affected by a pro- 
portion of acid still much smaller. None of 
the” other tests were affected by this pro- 
| portion | of acid. The specific gravity. of 
the solution of muriated barytes was 1,1144. 

2. Acetited lea gave an immediate but 
alight precipitate” with water that contained 
eie Of 1G weight « of real vitriolic acid, but 
nitrated lead was not affected by it, not even 
in 24 hours, nor was nitrated or muriated 
stronthian, nor bot 1 5 tests. The spe- 
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_ cific gravity of the solution of acetited lead 
Was 1 1180, and that of the nitrated lead 
0 11. Paper stained by litmus lost its 
col our, 9 5 was scarcely reddened. 3 
3. Nitrated lead, and also nitrated and mu- 
riated stronthian (and also aretited Stronthian, 
but much more imperfectly and Slowly) pro- 
duced, a cloud i in water which contained but 
ren Of real vitriolic acid, and they would 
3 detect even a much swaller pro- 
. But neither rated Mercury nor 
affected by this proportion i in 24 hours, 
Paper Stained by litmus | was very sensibly 
reddened. f 


Hence by the successive application” of 
these tests, we may determine pretty nearly 
the Proportion of vitriolic acid in Waters 
that c: contain it. singly and unsaturate, and 
vice Versa; by its means we may also form 
some conjecture of” the proportion of the 
substances which it detects. , 


These t tests must certainly act m more or les 
vigotously according to their degree of. dilu- 
tion. Acetited lead is more sensible than 
the nitrated, not only from. the weaker 


affinity of the acetous acid, but also because 


— 


or "MINERAL WATERS, 67 


it holds much more of the calx of lead i in 
solution. Care must be taken that it be 
not in such a state as to be ee e 
mere water £ 
According bo'Burgnbiiciatal 0 e a 
solution of muriated barytes immediately 
detect the acid ebntained in 14 grains of 
recently erystallized glauber dissalved in 
5% English wine pints of water, forming 
a cloud or white streaks. And three grains 
after a few minutes, or one grain after 2 or 
3 hours. Now 12 "grains | of  crystallized 
glauber contained 2,83 of real vitriolic acid 
by my calculation; therefore, a pint of 
water should contain little more than half a 
grain of real acid; of course this test im- 
mediately discovers about : of combined 
vitriolic acid, or rr in 2 or 3 hours. 
Hence we see this test discovers much less 
of the combined than of the uncombined 
atid, and perhaps its affinities to different 
bases may thus be measured. By means of 
this test, Dr. Black disco vdred 1,28 parts of 
desiccated glauber in N Pes TIO 
wates;,31%, 0501 Mono los £4 edt) 

I bave also made à edesef mpotfiticnts 


to determine the powers of the different 
F 2 
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| tests of vitriolic acid, in detecting this acid 
in a state of combination and in a given 
quantity of water; viz. in one grain of each 
of the following salts. Vitriolated tartarin, 
desiccated: glauber, desiccated Epsom, se- 
lenite, desiccated allum, desiccated vitriols 
of iron and zinc, each dissolved in 1000 
EE df waters, 1 * Drill Rt) 7 * 9 
1. The solution of ra en 
essayed with muriated baryter instantly gave 
a cloud, and so it did with acetited and ni- 
re lead. but the former was much denser; 
and also with witrated Nrunthiam after a fe- 
seconds, and more quickly with muriated 
Stranthian; nitrated silver also gave a slight 
cloud. But nitrated mercury,; or nitrated or 
mur jated ot acetited lime made no No 
in 24 hours < i Ii. Ain | 
Note. Portions of the coluthcas of thy 
ie alia were put into different tubes and 
essayed with, sometimes agfew drops, and, 
when necessary, with nearly an en rs vo- 
lume, of each of the ee 
temperature was 64 or: 66 bind hey 
2. Glauber, its solution in 1000 Cans 
water was ane clouded by a few drops 
of muriated barytes. mw” rated: lead, or 
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nitrated 5tronthian after a few seconds. But 
the other tests did not affect it even in 24 
hours, nor did nitrated silver disturb it, until 
somewhat more than one grain of desiccated 
glauber was inserted into 1000 of water. 

3. Selenite; its solution in 1000 grains of 
water was instantly clouded by acetited lead, 
but not by nitrated lead nor by nitrated stron- 
thian, until after a few seconds. Nitrated 
silver gave also a slight bluish cloud. The 
weaker precipitants I forebore trying. Berg- 
man found that muriated barytes discovered 
7 grains of selenite in 42253 of water, that is 
about + of a grain in 1000 of water, but 
then it required 24 hours, 1 RW 
p. 161. : 

4. Eprom; its eat in 1000 grains _ 
—_ was instantly clouded by nitrated lead, 
and also by nitrated and muriated stronthian 
after a few seconds, and by nitrated silver 
very slightly in 2 hours; but nitrated lime“ 
had no effect in 24 hours. A decomposition 
did not even happen as we shall presently 
see. It would appear by Dr. Garnet's ex- 
„ Foureroy also remarked, that muriated lime could 
not discover one grain of Epsom in 4000 of 3 855 
5 des tauæ d Engbien, p- 20 5 and wr” 
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periments. on Harrowgate water, that mu- 
riated barytes discovered in a gallon of water 
10,5 grains of Epsom (that is, 5'ofdesiccated) 
in half an hour, but then the precipitation 
was assisted by the 24 grains eee 
which that water also contained. F: 1 
5. Alumy its solution in 1000 ki of 
water was immediately clouded by nitrated 
lead, and by nitrated'stronthian after 1 hour; 
with nitrated lime no eloud was produced in 
24 hours; with ne e it Fu a 
slight bluish cloud. : oy 
6. Vitriol of iron onde as whe ada 
zalts, with nitrated barytes, and acetited lead, 
gave an immediate precipitate; but with 
nitrated lead only after 2 hours. With uu. 
riatedstronthian'after a few seconds; with 11- 
trated stronthian more slowly, with acelited 
Itronthian only after n by ee ae 
it was not disturbed. k-; $4.5 
7. Fitrial of Zinc also dissolved in 1600 
parts water is instantly detected by the solu- 
tion of nitrated lend, mare's/owly by that of 
nitrated 'stronthian,” but soon by muriated 
sStronthian, Neither nitrated lime nor silver 
disturbed it in 24 hours. 5 
Hence we see, 19. The 3 10555 
ranged in the order of their powers, and be- 
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ginning with the most powerful, are muri- 
ated barytes, acetited lead, nitrated lead, 
muriated stronthian, nitrated stronthian, ni- 
trated silver, nitrated mercury, nitrated, mu- 
riated, or acetited lime. Barytic' and stron- 
thian lime waters may also be used, and are 
very an mw I ana not e e 
TO - 

*. The e hi saturnine n 
would undoubtedly detect the vitriolic acid 
in much smaller quantities of the above 
neutral salts, than one part in 1000 of water, 
as the experiments of Bergman above men- 
tioned, and those which I shall presently 
adduce sufficiently prove. But the slow pre- 
cipitation of selenitic waters shews, that to 
detect small quantities the water should: _- 
viously be much evaporated. , e 

As the energy of the weaker tests might 
be quickened by heat, and their decomposi- 
tion, if any happened, might be rendered 
visible by spirit of wine; F repeated the ex- 
periments on the neutral salts essayed by 
these tests, an attention to these circum- 
stances. . 

Vitriolated Tartarin ; the solution 10 one 
grain in 1000 of water, was essayed by ni- 
F 4 
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trated mercury, and the next day the mixture 
was slightly heated, and spirit of wine, 
whose speciſie gravity was o, 8 35 was added, 
in a few minutes an incipient precipitation 
appeared of a yellowish colour. Spirit of 
me and heat produced also a precipitation 
when nitrated lime was added, and let to 
stand for 24 hour; but then the precipitate 
was vitriolated tartarin and not selenite; 80 
that here no decomposition took place. 
This appeared by adding strong vitriolie 
acid, for _ a copious nog ERR 
| appeared. 66 F l 
+ Glauber; u similar e treated in the 
same manner with nitrated mercury and 
nitrated lime afforded the same results. No 
decomposition took place in 24 hours os ww 
nitrated lime. Hb 
Sslenite; nitrated Mercury . a copi- 
ous yellow precipitate: as soon as spirit of 
wine was added. | 
Epsomz.a Similar Solution. exhibited 1 
nitrated mercury a copious yellow precipitate 
as soon as spirit of wine was added. Mi- 
trated lime also when spirit of wine was added 
scemed to afford a precipitate, but did not, 
for it was Epsom that was preoipitated. 


x . 


44 Alum;. a/ similar solution | discovered 2 
slight precipitate, when nitrated mercury and 
spirit of wine were added; but with aitrated 
lime, only a minute cloud. „ nin 210 31146j2 
Hence nitrated mercury is a valuable test, 
particularly when vitriolated earths are con- 
cerned, as by its n, colennl prevents 
ambiguities. och a Parloeeib wan 
I next eee ke the power of the | 
weaker tests on vitriolic salts, When con- 
tained in a larger proportion in their respec- 
tive solutions, viz. one grain of: each galt in 
500 water, and found that neither nitrated 
mercury, nor nitrated lime, occasioned any 
precipitation in such solutions of vitriolated 
tartarin, Glauber, Eptom, or alum, when 
spirit of wine was not eee not even 
after 24 hours. ; 
N ay, those tests produced no 3 
even in 24 hours, in solutions of the above- 
mentioned sulphats, that contained 2 grains 
of each in 500 of water, though there was a 
decomposition in most cases, as appeared 
on adding spirit of wine, and heating the 
mixture. Thus a solution of vitriolated tar - 
tarin, 2 grains in 500 of water essayed with 
nitrated mercury and spirit of wine, o, 8 33 
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and heat, gave a copious yellow- precipitate. 
Treated with nitrated lime and heated for 
one hour to 150*. on then adding the above 
spirit of wine gave'a precipitate,” which 
was selenite for the supernatent liquor, 
gave no precipitate when __ sg 
muriated baryte. 

Glauber, dissolved in the same manner 
and treated as above, with the same preci- 
pitants, gave a n e re wad _ 
whe WES 

Epsom and Alum afforded in a Similar 
treatment the same results, except that 
allum and nitrated lime exhibited a pellicle 
before the spirit of wine was added. 
Note. The water could have been but 
inconsiderably diminished by heat, as the 
tubes that contained the solutions were long 
and not above 2 or 3 tenths of an inch in 
diameter. No precipitate appeared in any 
of these solutions, until spirit of wine was 
added, except that of alum just mentioned. 

In applying muriated barytes or nitrous 
or acetited lead to Mineral waters, which 
usually contain a variety of salts, certain 
precautions must be used to prevent am- 
biguities. Thus muriated barytes is also 
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precipitated by--aerated? alkults and -arrated 
earths which seize its acid, as Well as by 
sulphats or sulphites whose acid $cizes its 


basis. It is true, that the genuine cause 


is easily discovered, for the precipitate 


| formed by acrated-alkalis or earths, is an : 


aerated barytes Which is easily \50/uble in 
the nitrous or marine acids, whereas the 
precipitate formed by the vitriolic acid is 
autoluble. But it is better to avoid any 
such ambiguity, which is easily effected, 
by saturating the alkalis or earths by marine 
acid, previous to the application of the 
muriated barytes. This improvement was 
first suggested by Westrumb. If a nitrated 
or acetited test be employed, the previous 
saturation should be affected by a similar 
acid as is evident. If an alkali and an 
alkaline sulphat be both contained in the 
water, Dr. Black remarked that the sulphat 
is first attacked by this test. Geyser, 5, 
unless enough be added to act on both, or 
the alkali much more copious. 
Vote also, that if the solution of 
muriated barytes be not sufficiently dilute, 
and it be dropt into a saturate solution, a 
precipitate will appear though there be no 
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vitriolic acid, but in such case 1 
will be dissolved by adding more n 
or heating the mixture. 

There is also another 1 in the | 
application of this test, not sufficiently 
noticed because it does not often occur. 
Barytic solutions are also precipitable by. the 
loracic acid, Which has been found in 
Mineral Water, as Maret has observed, 
2 Mem. Dijon, 1784, p. 154, and tha 
precipitate is also insoluble. He also found 
that though this acid also precipitates 
acetited lead, yet the precipitate which it 
affords is re- dissoluble in nitrous acid, 
whereas that formed by the vitriolic acid 
is not. These experiments I have repeated, 
and found the same results. The nitrous 
acid I employed to re- dissolve the preci- 
pitate was of the specific gravity 1,3. a 
weaker does not succeed so well or soon. 
Nay, I found that nitrous acid 1,416 dis- 
solves vitriolated lead, therefore to prevent 
all ambiguity nitrated or muriated sironthian 
should be applied, for the boracic acid does 
not precipitate these, nor does it nitrated 
or muriated lime, if free from any vitriolic 
taint. I bave reason to suspect that in 
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the Mineral Water of Cherchiaio, examined 
by Maret, there was EY ee 
Sulphuredus lac); > rungen Has bar 

e g and Hepatules,' whether echt 
reous or alkaline, also precipitate; barytic 
solutions, nay even water strongly impreg- 
nated with hepatic air produces the same 
effect in some degree, when acetited-barytey 
is employed, but the muriatir and nitruted 
solutions are precipitated Brem, only by: 
vitriolic salts wien due precautions are 
taken, as above mentioned This cause 
of ambiguity is commonly discoverable by 
the smell, and barytie solutions are useful 
in discovering the sulphureous impregna- 
tion, applying them to the water befbre 
and after de- aeration and de- sulphuration. 

Acetited Lead. This test is liable to some 
ſallecies which I shall here mention, and the 
means of preventing them. 1. It is often, at 
least when old, precipitable by pure water. 
This is remedied by adding more distilled 
vinegar, or adding water until a prebipitate 
no longer appears. 2. It is also preripitable 
by atrated allalis and earths; this is remedied 
by previously saturating the water with aces 
tous acid. 3. It is precipitable in some 
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measureby,muriated calts ; this cannot be res; 
medied, but the part so precipitated! may be 
detected and separated, as it is soluble in dis- 
tilled vinegar, which vitriol of lead is not. 


4. It is precipitable by the boracie acid, but 


this precipitate is soluble in nitrous acid 


r. gg (ora stronger, ) to which vitriol of lead 
does tot yield. F. It is precipitable black 


by hepatic water, anck often by hepatules; 


but tlie cause is easily distinguished, and the 
precipitate is also soluble in the acetous acid 


But note, if the water be sulphureous, the 


from the vitriolic aeid. 6. It is precipitable 
by aerated iron; this, therefore, should first 
be separated; the N it gives! a sohu- 
ble in nitt us acid nofte bt 

At may be Anfergad from Dr. Wak wer- 
periments! on Geyser waters, pl 5; that when 


soda and glauber are both found in a mine- 


ral water, and acetited lead dropped into that 
water, it will preferably be deeomposed by 
the soda, though its quantity be one half 
smaller than that of the glauber; yety per- 
haps; this is eee, ere 1 
shall mention in the ne Win Le 


5128 "4 1 


1 * 


„ 2% > {+ BY 7 FIR 7 7 * 1 * 
n ef * „ 4% KY 16 232 21 4 1 * 


rr 


As to its power, Bergman observed that | 


this test discovers 115 grains of crystallized 


glauber in 422 50 of water; that is about 55 
of fully! desiccated glauber, or about 13 grains 


in 10%. I found it to discover a muck. 


smalles proportion. Much depends of the 
specific gravity, that 0 3 __ | 
LNG Nahe boilggqss lvife ad 
- Nutrated' Lead: is also à test of vitriolie | 
avid, inferior in power to the last; its 
indications are liable to the same fallacies, 
as they are remedied in the same manner, 
G u g Tg 10 30 che +£:#1190 
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The eden of Wm ee 
delicate test of this acid; but its precipita- 
Jshall here state, and the means of either 
preventing their operation, or at least of 
tracing it to its genuine source. 1. This so- 
lution is precipitable by aerated altalis on 
earths; hut this may beprevented by previously 
saturating them with nitrous avid, besides, 
the calx of silver precipitated by them is 


80 „ ON THE ANALYSIS 


voluble in nitrous or even acetous dcid, 
vhich solubility muriated silver does nbt 
possess. 2ndly, : This solution äs precipita- 
ble by sulphats or sulphites; but this may 
be prevented by previously decomposing 
those salts by nitrated or acetited barytes, 
after Which the solution of silver may 
be safely applied. 3dly, It i also (preci- 
precipitate is then coloured treddish, or 
browii, or black, or it is at first white; and 
speedily becomes brown or blaeche; this Hap- 
pens if sulphur be contained in the water; 
though the precipitate should arise either 
from the vitriolic or marine acids, or any 
other cause; but when these acids are not 
concerned, the precipitate is soluble in the 
nitrous acid, and thus all ambiguity eeases. 
Athly, It is precipitable by extractive: or 
bituminous matter, as the hydrogen of this 
matter decomposes the nitrous aid; but in 
this case also the precipitate is discoloured 
and as soluble in the nitrous acid so that 
no deception can arise! e 0431S 
Acbording to Mr. Bergman; otie grain of 
common salt dissolved in 442 5 of water 
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r IS CI. fn, A), 


mo TOY Aw bu Oh. Wu. 


or [MINERAL' /WATERS. By 


1 e e by producing white ztreaks 
on pouring in only one drop of this test. 
Therefore it discovers common salt, or any 


other muriated salt, when it constitutes 


only +55 part of the whole. But a grain 
of common salt contains only o, 30 of a 
gtain of real acid, therefore it discovers - 
0,39 of a grain of combined muriatic acid 


In 422 50 grains of water, or reriur part 


of its weight. And after standing some 


time it would discover much less. 


Its power of detecting vitriolie acid is 
mb less extensive, as Mr. Bergman and 
Dr. Black have observed (Geyser, p. 31.) 
and may be seen by my own en Le 
above related. 4 

Note, It 11 be 3 or even 
N with nitrous acid and W 


ciently dilute. 


Acelited Silver. This is a precipitant of 
marine acid as powerful as the former, which 
1 find necessary on some oecasions. I pre- 
pare it by Margraf's method. 1 Margr. p. 116, 
(French) it crystallizes as Margraf asserts, 
though Monnet denies it, Dissolutian des 


| Metaux, p. 168. I found the saturate solu- 
tion filtered while hot, to form very speedily 


G 
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acicular erystals. Monnet failed probably. 
from having evaporated the solutien. 
It is subject to the same deceptions as 
tho nitrous solution, but they are detected. 
and remedied in the same manner. 
Note also, that with nitrated lime or 
magnesia it gives a slight eloud, but this 
proceeds from an exceeding small propor- 
tion of marine acid always found in cal- 
careeus earths, and often in magnesia, for 
the precipitate is insoluble in nitrous acid, 
and when filtered off, no new precipitation 
takes place on che ne of the ee 
silver. 
Vitriol of Silber. This test of marine 
acid was first proposed by Westrumb. To 
prepare it he dissolves one part vitriol of 
silver in 1 70 parts of water. It should cer- 
tainly be sufficiently dilute, as vitriol of sil- 
ver is in some measure, when e BEE: | 
re by pure-water. : 
As the muriatic acid has a stronger 
affinity to silver than the vitriolic, muriats 
decompose this vitriol just as they do 
nitrated silver, and it has this advantage, 
that it is not precipitable by sulphats also, 
as nitrated silver is, but still it is subject 
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to the ambiguity. arising from its /precipi- 
tability by aerated alkalis and earths. This 
he proposes to prevent by previously satu- 
rating these by nitrous acid, but. unfortus 
nately nitrated earths, particularly the ca 
careous, are precipitable by vitriolated sil- 
ver; nay I found that even nitrated mag» 
nesia occasions a precipitate with this salt. 
Hence, unless we are sure of the absence of 
aerated earths, this test cannot be fully re- 
lied on. 


$ 11. or THE UNCOMBINED 
© BORACIC ACID. 


i Active Lead; is the true test of this 
acid when disengaged from every basis. 
But as this test may also be acted on by 


aerated alkalis and. earths, and by sulphats 


and muriats, some precautions must be used 


to be enabled to trace the precipitate to 


the boracic acid singly.. Therefore, 
. The alkalis and earths may be satu- 


| rated with. acetous acid, (distalled vinegar) 


yet, Jam -inclined to think, that this pre» 


caution is unnecessary, as the boracic acid 


Should unite these, and thus no excess of 


acid should * | 
9 
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2. The sulphats should be decomposed by 
acetited stronthian, and the muriats by 
acetited silver, for neither of these are 
decomposed by the pure boracic acid. 
Then these being filtered off, acetited lead 
Will precipitate the boracic acid, and the 
precipitate is soluble in nitrous acid whose 
Te: PT is 3. e ee 


o BORAX., | 


The. waters in which this salt is + found 
have never yet been analysed; as it is diffi- 
cultly soluble, it is probable; they contain 
no large proportion of it, except , be 
reckoned such. It also is incompatible 
with earthy and metallic 'salts, except those 
formed by fixed air, but the mineral alkali 
may, and probably does co-exist with it. 
It may therefore be discovered by satura- 
ting both with vitriolic acid, and then dis- 
tilling the compound in a heat gradually 
raised so as to redden the bottom of the 
retort. Some boracic acid will thus sub- 
lime in the neck of the retort in 10 * 
of shining particles. 1 


and common salt. aisle E 
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As natron is much more soluble than 
borax, it is probable they may be separated 
by evaporation and crystallization, the borax 
erystallizing much sooner; and in the same 
manner it may be IT jg ns Saen 
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I dissolved aerated ay and 1 it 


with distilled vinegar, so that it no longer 


affected sublimate corrosive. I mixed it 
with a solution of borax, and it imme- 
diately eee; erer: corrosive of a 
been 100,” e OVID. n 
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Thie may be! Addl) 'by the e 
als by gentle distillation into a receiver 


in which a few ounces of water should de 


put and kept cool. This water impreg⸗ 
nated with this acid will discolbur litmus, 
destroy the redness of tineture of roses 


tinged red by an s and preci 0 
n barytes, wy FEM TY IGG, 
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+ 3? oF NITROUS ACID / COMBINED: 
"Ad that is no 1 1 of 
this acid, it is discovered only by the pro- 
perties of the salts which it W of which 


nen n treat, & bovlozeib 1 


4 „ 440 
ho 011% 


6 14. 0 Ct atone WITH THE 
MINERAL AC1DS IN pc 15 


en BAS 
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Fired Alkalis, 8 he I Semi- 
nerated, and gemi-aerated volalkalis, serve as 
general tests of earths, combined, with the 


mineral acids and dissolved in water. Of 


earths dizsolved hy fixed air, 1 have already 


treated, and here suppose them separated hy 


beat as already mentioned. Aerated mag: 


nesia is the only one that in some measure 
escapes, and this may be discovered by mu- 
riated argil. Fully aerated alkalis are nd 
so fitly. applied, as the fixed air evolved from 
them when they unite to the mineral acids 
that were previously united to the earths, 
often keep the earths in solution, Also, if the 
earthy salts be contained in the waters only in 


a small proportion, they in many cases evade 


or tu At. warts, = 87 
tho detecting vin of F alkalis, ww . 
er ene | * 4 *. ', N 
borge hinge o verre aaa. 


111 0 too 


 Fitridlic, Acid much <iluted, imme diteh 
detects. this carth, which, is said to baye 
been found in waters united. to We 
acid. 23631 None F 0 f 0 

Lime, united to the nitrous. or mur iatic 
acid, can aloe case any doubt with re- 
lation to the precipitate ; but if the pro- 
portion gf water be; abundant, the gelenits 
thus. formed. appears very. Slow. „or not at 
all, and when- precipitated,. it 18 dissoluble 

in 799, times its weight of water, or less; 
ales Baroselenite requires 49009 times 
its weight of water to re-dissolve. it. Besides 
a zolutiqn of luis itself n mu- 
riated barytes. | 
If barytic Seth Fo faund, no calphat wed 
be sougbt for, as they cannot co- exist in the 
wa WARES = hk? a | 


mn "4 1 
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If chis earth were unetmbineck Rel air 
would certainly de the hest test of it, but 
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when 3 as it has almost ever been 


found in waters, saccharine or as some call 


it, oxalic acid, is its most delicate test. 


As this acid however acts and is acted 
upon by other substances, certain circum- 
stances must be attended to before the exist- 
ence of calcareous earth can with certainty 


be inferred or denied, from the appearance 


or non- appearance of a precipitate, when 

* acid is employed. Thus 
Where the mineral acids abound, bing 7 

are in some measure disengaged from any 


combination, they either decompose the 


saccharine acid, or dissolve the saccharated 
lime, if any be fortmed, and thus prevent, 
either totally or partially, the appearance bf 
a precipitate, ' as I have long'sirice*experi- 
enced in analyzing stones, and have men- 
tioned in the first edition of my Mineralogy, 
in 1784. This has also been noticed by 
Westrumb, 3 Westr. 332. And it occurs 
principally where nitratell litter 18 concerned, 5 
as Mr. Bergman himself, the invefitof of 
this test, has observed; for having attempted 
the precipitation of nitrated lime by the 
saccharine acid, he found that, though the 
zolution, after the ien, of this seid, 


— 
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really contained..119 grains gf; sacc 
lime, yet onhy 72. er E; immediately,precis | 
pitated, the temaining 47 continuing dis- 
solved untilithe; liquor Was evaporated, 1 
Bergm. p. 2062. Hence, also, it is proper 
that the saccharine acid should, be. well 
purified (oy a second crystallization) from all 
remains of nitrous acid that may adhere to 
it when first formed. O19 v2 R NH od 
2. This acid precipitates barytio earth 
from. the muriatic acid with which; it, is Said 
to, have been found combined in some 
Mineral Waters. But, this inconvenience, 
which, seldom occurs, is easily prevented by 
previously adding the dilute vitriolic acid, 
which frees the water very soon ebene 
earth, if any be contained in it. 
3. This acid precipitates magnesia, eren 
Gamba the vitriolic,/acid, but, then it acts 
sluggishly; in solutions containing much 
more Epsom than any natural water ever 
contains, this precipitation takes place very 
Slowly, demanding from 2 to 15 hours; 
whereas, calcareous, earth is immediately 
precipitated, by it, though only two grains of 
it, eee _ ow hi 700 of 
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water. Besides if by other tests the exist · 
ende of magnesin is disproved, _ n 

can be nd objection to this test. 
RI The priver of © this test, by Wi e 
of all analysts, is very extenstve. Accord. 
ing to Bergman, dne grain of the concfete 
acid of the stre of 4 pin's head; 'diveovets 
dhe grain of pure lime in 42250 of water; 
by forming a grey cloud, and a ptecipitate 
is deposited ut least in 24 hours. Fbureroy 
Foun this Aeid in à state of solution to dis-. 
ever immediately about 2 grains of valcac 
reous earth united to different acids in 92 r6 

bf Water, or more exactly ' 1915: of the 
Whole The specific gravity of the saecha- 
rated sole: ion he employed was 1, 020. By 
applying it before und after considerable 
Evaporation" or continued 'ebwllition of the 
_ Miheral' Water, it shews whether tlie 
Rene was held in solution by fixed au., or by 
2 mineral acid, or partly by berh. För, if 
the lime were held in solution by fixed ait 
only, it would be precipitated by continued 
ebutkriont or partial evaporation; and en- 
sequetitly this. test could preolpitate none; 
but if it were disselved in à mineral ucid, 
this test would cause a precipitate both 
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before and after partial evaporation or ebul- 
lition 3 and if the precipitation proceeded 
partly from (lime united to fixed uit, and 
partly to a mineral acid, the quantity bf 
the precipitate formed by this test before 
evaporation or cbullition;' would need hat 
forined after evaporation/# © 19 0,0 1497 
Tho presenee of an alkak,though'Þ 
aerated, in a Mitreral Water, a6: not "ths: 
turd the operation of this test, either on 


imme or magnezia, as it is ore ströngly 
2 attracted - oy eher of these eatths than'by 


an alkali- . n 19180 40 0111. 9044 
Caustid en ail also deen applied as 
a test of this earth When held in solution by 
fixed air; as by taking up part of the Air, it 
precipitates the earth, and this precipitate : 
is effervescent, which distinguishes it from 
earths held in solution by common acids: 
Fer 1 Bergm. p. 196. This alkali” Would 
detect 17 grains of the aeratetdl earth in 


42250 of Water; but it is not à test süffl- 
eiently diseriminative, as it ene 


many other substances. 5 
Vitriolic Acid is another WTR 0 of | 


calcareous: earth, when, this earth is united 
either to fixed air, or to the nitrous, muriarie, 
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or gulpliuneous acids. But its power is not 
extensive; for the resulting selenite is itself 
solpble an 500 parts water, and if an excess 
of acidusupervene, in much less. Hence it 
So- u eee e lime: water, as 
one ounce of this seldom cont ains more 
than 0,58 of a grain of lime, which, when 
the vitriolic acid is added, makes no more 
than 4, 7 of a grain of mere selenite v, most 
of which remains in: solution; but, if the lime 
be united either to the nitrous or muriatie 
acids, it may exist dissolvedi in a fat smaller 
proportion of water; but these acids being 
expelled by the Vitriolig, tender the result- 
ing gypsum much more soluble, 80 that, 
unless the lime amounts tog or more grains 
in 1090 of Water, no precipitate will appear: 
this, however, is much helped by adding 
spirit of wine 1. found that one grain ef 
selenite in, 1000 of water immediately 
formed a iclqud.. on adding spirit. -of wine, 
whoge, specific gravity was o, 8 4 or 0,848, | 
but not Men the ee gravity of the 
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» Py: mere selenite, 1 mean pt 5 considered ab- 


straciiy bai the water of crystallization, to Which, 
When. dissolved, it is not united; as 1 Ge? Prove inthe 
and ont en te 15 JH Nor 791 10 
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#dirit of wine was we until essen 
was heated. bis e v4 botrecmet 

If e FOR and -nacivted: lime 
should both occur, and both be-precipitated 
by the vitriolic acid, still the superior solu- 
bility of that part of the precipitate Which 
consists of vitriolated lime would immedi- 
ately discover this earth. Moreover, a so- 


lution of selenite itself would precipitate 
the ne ee as e eee : 


4 
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e Polalkali ang. Ahn te are the 


only general tests of this earth, as they pre- 
cipitate it from all acids; the first partially, 
the second totally; yet their indications are 


somewhat ambiguous, as they both preci- 
pitate argil also. I shall treat first oe 


volalkal. : 
1. Caustic Polalkals, * 1a be. Appel 
with diffidence when aerated mag ne cia is 


reasonably suspected to exist in the solution; 
for in such case the volalkali will become 
aàerated, and, when it is so, it precipitates 


lime from any acid, as well. as magnesia or 
argil. Now aerated magnesia is reasonably 
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suspected, whenever aerated magnesia is 
deposited by evaporation or ebullition of the 
Mineral Water. This inconvenience is re- 


medied by saturating the water with mu- 


riatie or nitrous acid, which expels the fixed 
air, and the liquor should be boiled to free 
it intirely ; then the caustic volalkali can 
precipitate only magnesia or argil. To 
separate these, my method is to draw off the 
supernatent water by a syphon or syringe, 


(the precipitate being too small for filtration) 


wash the precipitate repeatedly, re-dissolve 
it in nitrous or marine acid, and again pre- 
eipitate with a mild alkali; dry it im a heat 
of 907. or 100%. and then expose it to the 
action of dilute vitriolic or marine acid. 
The magnesia is thus quickly dissolved, and 
the argil, if any, scarcely touched. The 
reason of proceeding thus is, that the mag - 


nesia, precipitated by caustic volalkali, is 


itself de-aerated, and in that state not easily 
dissolved in any acid, much less by distilled 
vinegar the solvent usually recommended 
as having but little action on argil. By the 
second precipitation it becomes aerated, and 


not penetrate into argil; and thus, if the 


ensily soluble; besides, distilled vinegar can ; 
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bs bo in. a small rene ben e | 
it BY escape its actio . 

Lime-water. This test is al is 
e than the last ; for it not only pre- 


cipitates both magnesia and argil, as the last, 


but is itself precipitable by fixed air and 


vitriolic acid. The effect of fixed air is 


prevented by saturating the water with ni- 
trous acid, and that of the vitriolic acid by 
expelling it by means of nitrated barytes, 
previous to the application of lime - water; 
this will then precipitate only magnesia ot 


argil, or both, which are to be n 


Separated as just mentioned. 

Besides these general tests, there are 
others applicable in ene pm bad "On 
hercafter be n =P 
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N le 
. 7 . . OT 5 are eis 
the general tests of argil. How the ambi- 
guities arising from their double power, as 
well as from fixed : air and vitriolic acid, are 


la . 22 Na chm. p. 219, its a Kit nde 
water does not decompose muriated\magftesis, * 855 P 
have never failed of producing a procipitats. 
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prevented, rand how each of these earths | 


are distinguished and e 1 e hhevn | 
1 in che last section. 776 OG | 
i Thbere are also other tests of this $4 
| suited to We e, 2 will a 


mn x) lene i 
ma 35 ys or eee ad 
75 Vs 
a be W W of eee this 
earth is to evaporate, a, large quantity of 
water nearly to dryness, then to super- 
saturate and re- dissolve all that may have 
been precipitated by adding a sufficiency of 
nitrous or vitriolic acids, and then evaporate. 
to dryness. If then the dry mass be once 
more re- dissolved in water and filtered, the 
siliceous earth will remain on the filter. It 
is distinguished by its insolubility in most 
acids, and its vitrescibility with two parts 


Soda. Ns 
with 1 
; or SECONDARY TESTS. 5 

| 8 the 1 tests of 1 and | 


of their. bases, mentioned in the, foregoing 
-  gections, there are others of particular com- 
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binations of many; of them, applicable on. = 
particular ocgasions, and, with particular 
eitcumstanges, these 1 shall, call, cecondary * 
tente, The quantity. of each salt in a, given 
quantity of, the Mineral Water, found by 
these tests, should be noted. 38 öl 
13% lego 32 beatasd pldoil; pi! af? burg 
erna QB2VITRIQLIC SALT S.. 
od Nm zee 581 to besinnt Sitia 
& 204/20 P VITRI O UATED /DARTARING AND 
nnn eee S991}, hein 
ty Nin % 


Niete, Lime na ed tet of both these 
„ Wöthe the following precautions. st, 


Let eds en of zolalkals, if any 
bg zuspeckeg, ynsenle and partial d 99 
tign. lh Ieh ibo be, ęuaporated 10 One 


half, and freed from. all swpicion of Epgam, = 
e be EYE it wih ine water's, 


thus eee eee will be con 
verted inte fel S on ez 10% l pie 


30%; At, [the selenite. he Aces by 


cyaporation 140 e gupces, and the ad- 


8 w af wine and 


Saccharine aid, , ifrs n „ 4 ; 

th, To, dhe, filtered reviduwm theg.add- 

a KMS: wolution of of. e. lime, if the 
1 
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alkaline sulphats exist in the quantity of 
8 grains in 1000 of the liquor, a 3 
Will speedily appear. If the sulphats be 
contained only in the quantity of 4 grains 
in 1000 of che liquor; litrated litne will 
discover this also, if spirit of Wine be added, 
and the liquor slightly heated, at least after 
24 hours: The discbwery of still smaller 
quantities, indeed of the smallest, may be 
obtained by using nitrated barytes instead of 
nitrated lime, after wy og e e 
Just mentioned. {3 
eib cod scerttbdsg Thb Wen er 
an alkaline sulphat, to distinguish Whether 
tlie basis be 7artarin or rodalet an equal quan- 
ity of the water be treated in the manner 
aforesaid; but instead of nitrated lime, let 
- aretfted-barytos be eniployed,” and the pre- 
 cipitate being filtered off, un adetited Alkali 
will be found in the filtered Rduor. Let 
this be evaporated to drytiees, and treated 
With spirit of wine 0,8 3 5, to separate it from 
other salts that müy atcompany it. The 
altchollie sotutibn, Hltred off and evapotated 
to dryness, will "exhibit the acetous salt; 4 
Which, ir its bade be. arri, Will deli- 


* eee. an 10 e 419 358- 8 
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quesce by exposure to the atmosphere an 
if soda, it will rather effloresce. a 
The power of spirit of wine, in precipita- 
ting these salts, and particularly glauber, is 


not great; a solution of one graiti of vitri- 
olated tartarin in 1000 of water was clouded 


(where the liquors touched) by spirit of 
Wine, whose specific gravity was 0,87, and 
a predipitate appeared in three days. But a 
similar solution of glauber was less affected, 
and the slight precipitate formed, vanished 
on agitation. But a solution of ohe grain 
of vitriolated tartarin in 500 of water was 


hours, nor was a solution of 2 grains: of 
desiccated glauberin n e n 


experiments 6 
Nate. Both these e are e 
with the existence of either nitrated or 
muriated lime, and also with nitrated or 

muriated magnesia, except one or other 
of the antagonists be in a very minute 
proportion in 7000 grains of the water. Note 
alto, both the sulphats may be decomposed by 


barytic lime water even added to 'excess, 
and afterwards: the ex precipitated: by 


bed air and che alkalis citurated therewith, 


I 2 
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then on evaporation both alkalis will wn 


obtained. AT is e 8 ge 
1 TY 


* „ { ” N i * 14 4 vt — 1 > 


2 7 Ks + 21. or SBLENTTE. 
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. eee N Spirit 8 Wins's are ; the 
bent tests of this galinescent substance. 
By evaporatioꝝ to a Jew ounce? it will be 
deposited if contained in the propottion of 
4 grains in a 1000 of the evaporated liquor, 
if in a still smaller proportion, the liquor 
should be treated with spirit of wines its 

Heculiar colubility, when thus obtained single, 
the proporties of its solution in go parts 
water, which affords a precipitate both 
with muriated barytes and atidlof sugar, and 

with a solution of aerated magnesia, and 
with: Spirit. of wine, set its nature oops I 
all doubt. 2 e $0-.4 TUD3ZLED: 28 3 Gi be 
found ꝙirit 'of dine, whose Sperife 1 
gravity Was onhy 0,848. to produce a cloud 
instantaneously, in a solution of one grain 
of selenite in ooo of water, a still more 
dephlegmated spirit would discover à still 
smaller quantity of it. Spirit of wine, 
whose specific gravity: was 0,900, also 
produced: a cloud in the solution when 
| S E | | 
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heated. No other salt is 30 dg to its 
power. e 

Alkalis are Bense used as tests of 
earthy salts, and with respect to their power 
of precipitating earthy sulphats, I have made 
some experiments which 1 shall mention 
under ens of each. e 

Ist, Cauitic tartarin does not dcti ente 
ite even in 24 hours, when contained 
only in the proportion of one grain in a 1000 
of water. Hence 5 grains of selenite in a 
pint of water will elude its action; (care 
should be taken when the genuine effect of 
caustic fixed alkalis is explored,” that the 
water Should contain no fixed air, else the 
alkali would take it up and then act as 
acrated alkali,) but it will immediately pre- 
cipitate ' a solution that contains one grain 
of selenite in 500 of water, and cones 
quently 14 grains in about a pint of watery 
But common sem#-acrated tartarin (salt of 
tartar) or crystallixed oda even effloresced, 
or aerated volaltali, immediately form 4 
r N in water that done seleuite 


7 4 31 


* I believe mh of i it may be eee e 
o become tests of the degrees * weed of spirit o of 
wine or brandies. 


H 3 
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in the proportion of us, and certainly even 
in a much smaller proportion at mn 


24 hours, or a few days. © 


According to 1 Bergman, p. 161 and 157. 


fixed alkalis discovers re of selenite, this 
seems the limit of their powers; conse- 
quently they would not discover one grain 
in a pint of water. Muriated baryter, 
according to Bergman, detects 7 grains 


of selenite in 42230 of water in 24 hours, 
er about e part of the Whole. Ibid. 

— Selenite is incompatibls with no salt 
found in Mineral waters, except alkalis, 
and acrated Ws Rn muriated barytes. 


11 4 4 * 1 - 
i! g , 


$ 22. ALUM. | 


SIO Lime is a then af this- dub | 
attines; for with alum it gives a precipitate, 
and with no other salt except muriated ba- 
rytes, and vitriolated metall. The ambigui- 
ties arising from these collateral powers of 
this test rarely occur, and are easily pre- 
vented. That arising from muriated barytes 
is prevented by a few drops of dilute 
vitriolic acid, which will detect and preci- ; 


pitate the barytic earth if any be; and in 
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such case we may be sure that neither alum 
nor any other sulphat exists in the Water. 
If a vitrialated metal exists in the water, 
it is easily discovered by the colour of the 
precipitate and also by prussite, Which re- 
moves it. After which this test will de- 
compose and precipitate the argil from 
alum. eee e the same | 
effect. n 1 

Mr. ee to, effect this separation, 
uses chalk well purified, finely pulverised 
and applied to the Water evaporated to a 
few ounces and strongly heated, 4 Bergm. 
p. 150. in note. I have found the solution 
of lime in fixed air dropped into a solution ef 
alum to produce a precipitate very readily. 
It is true, the precipitate was mostly gypsum, 
for much of the argil was kept in solution 
by the fixed air. To apply this experiment 
to Mineral Waters, containing alum, im- 


mersed in abundance of water, we must 


recolleet that gypsum is soluble in 500 times 

its weight of water; and that, consequently, 

none can be precipitated unless the quantity 

of water be diminished by evaporation. But 

the argil may singly be precipitated if the 

fixed air that holds it in solution be expelled 
H 4 | 


* 
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by heat, even though the mass of water be 


not much reduced. Remark also, that any 
water that produces a precipitate with both 


muriated lime, aerated lime, and muriated 


magnesia, must contain alu. 

The power of caustic allulit to discover 
this salt is exceeding weak; caustic tartarin 
did not discover one grain of alum dis- 
solved in 1000 of water, not even after 
24 hours; nor even one grain in 500 of 
water, and scarcely 4 grains in 500 of 


water; caustic e Was be less 


effvctive, ee 65) 
Aerated alkalis are more Minn SYS com- 

mon galt of tartar produced a cloud in a 

solution of alum, containing but one grain 


of desiccated alum, (equal nearly two of 


erystallized) in 1000 of water after a few 
seconds. But crystallized oda produced 


none even in 24 hours. Nor did mill 


volaſ tali until the waters was heated, then 
floculi appeared. Nay crystallined oda did 
not pręcipitate à solution containing one 
grain of desiccated alum in 500 of Water, 
even aftet resting 24 hours; but it did 
when the solution contained 2 dec -of 
such alum in nts of water. Mild vol. 


K H 
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alkali instantly: produced a cloud in Water, 


500 grains of which CEO? such 
aum. enen ain WES 6-7 144 x7 
To distinguish alum from e vitrĩ - 
lated argil, is not always easy. If indeed 
ou the addition of a few drops of caustic 
volalkali, argil be” precipitated,” we may 
be sure that either Aland or muriated . 
exists in the water; and in §. 30, 
method will be seen _ Aotind abby 
these; but, if by the addition of a few 


drops of the volalkali or caustic tartarin, 


no precipitation follows, this may proceed 
either from an excess of vitriolic acid 
accompaning the alum, or from an and 
ing mere vitriolated argil into which those 


alkalis enter; forming that triple salt which 


we call alum. The only method of dis- 


criminating these cases that at present 


occurs to me is this, let the excess of 
acid be absorbed by tartarin, and then let 
all the earthy salts be precipitated by lime 


water, and the existence of an alkaline 


sulphat investigated as in F. 20. If any 
alkali be thus discovered, then alum exists 


in the water; but, if none be thus found, 


the vitriolated tartarin remains with the 


_ * * 
"wk 1 2 1. A 
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argil „Aich detains it, and consequontly 


only vitriolated argil, and not alum, existed 


in the water. This conclusion may be 


confirmed by making the same experiment 


with soda instead of tartarin, for as this 
does not enter into the composition of any 
alum the sulphat it forms will be detected 
as in 5. 20 in all cases. Hence if both 
sulphats are detected, alum exists in the 


water, but if that of soda only is detected, 
then We may be certain that it is only 


vitriolated / argil that exists in the water. 


Spirit of wine, unless very strong, has 


no extensive power af precipitating alum; 
spirit of wine , 834 does not Precipitate 
degiccated alum from water, 500 grains 
of which contain 2 grains of it, unless the 
mixture be slightly heated; but with this 
circumstance one grain of it in 500 of 
water may be discovered by affording 2 
cloud, which disappears on agitation. In 
this case I added to the solution three 
times its bulk of the spirit of wine 
Alum is incompatible with alkalis, 
muriated barytes, the nitrats and muriats 
of lime, and aerated lime and magnesia, 
unless minute quantities of one or other, 
or of both the antagonists, be present. 
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The Mel of $ alt" is a "ity 


test of Epsom when alum either does not 
exist in the water or is eliminated by 
aerated lime, as mentioned in the last 
section; for with no other earthy salt does 
this hepatule give an immediate precipita- 


tion, not even With muriated magnesia, or 


muriated barytes. It will indeed give A 
precipitate With selenite, but only after 
standing 24 hours. It is also requisite in 


order to attribute its effect singly to Epsom, 


that the water should contain no excess 
of acid, not even of fixed air, nor an 
metallic salt. The solution of Epsom ; 
used in this experiment contained but one 


grain of this salt (Which had been desie. 


cated) 1 in 500 of water. 4 


| * The hepatuls of stromhian L employed was formed. 


by adding 5 measures of, hepatic air, . (expelled! from 


an alkaline hepar by marine acid without the assistance 


of heat) to two measures of stronthian lime water ; 


the first 4 measures caused a considerable precipitate. | 


The liquor when clear was filtered . 


r 
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Muriated lime, is a good test of Epsom 
When aerated alkalis and. alkaline sulphats 
are absent, more especially when neither 
muriated magnesia, nor aerated lime, pro- 
duce a precipitate, for then alum and 
vitriolated and muriated argil, and ungcom- 
bined vitriolic acid, must be absent, 
The power of alkalis in detecting the 
magnesia contained in this salt is very 
different from that which they exercisg 
over other earths; far caustic alkalis are 


much more powerful than the acrated, — 


Thus I foufd cauſt ic tartarin to fort 
immediately a blue cloud in a solution of 
one grain of desiccated Epsom f in 1000 of 
water, and so also did caustic volalkali, and 
consequently they would discover a still 
smaller quantity after some hours. 

But crystallized toda, temi-aerated tartarin, 
mild volalkali, and a mixture of half mild 
and half caustic alkali produced no cloud 
in 24 hours; as, if there was a decompo- 
sition, the fixed air kept the magnesia in 
solution. Nay,  semr-aerated tartarin pro- 
duced no cloud in a solution of Epsom that 
contained 2 grains (equal to four grains 
crystallized) in 500 of er, in 24 Hours 


O- 
lat 
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nor did mild volalkili; though, if the 
liquors Had been heated h "oſt oe 
bably would. n 16346 RR 

Hence if velenite? aud 5 0 co- exist in 
the same waters, though in unequal pro- 
portion, that is, though the quantity of 
selenite be much smaller, yet on adding 
a mild alkali- in sosmall a proportion as 
not to act strongly on both, it is the 
selenite that will be first aeted upon, and 
mild chlu precipitated- A ia 
80 aleo. if gelenite and alum coelist: in 


the same water, aud be treated in the gate 


mannerz the selenite will be first acted 

n&238Hin o eiae ein, Ke 4 
Ss also if Eprim and alum co“ exist in 
the same water, and are treated Wit 


mild alkalis as dene wacsnen eee 


first preeipitated. 0h El Ric 2 K 769 

If celenite Epom and alum 'coLexist An be | 
same water aud a mild alkali be cautious l/ 
appliedito preeipitate them, the gelenite 
will be / the / first acted on; next the alum, 
and last of all the Eprom. But if caurtit 
volal kuli be employed, the Epsom will fret 
be acted on, then the alum, and the sele- 
nite: not at 2. ig & badges nod 
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Vote, by mild alkalis I mean. semi-acrated, 
for the fully aerated, particularly if tar. 
tarin, or volalkali, may hold small quan- 
uties of either lime or argil in Solution, 
more or less according to the eircumstance; 


mentioned n * 8 3, and always meg · 


nesia. 1 187 Meme Hm sd 9361552 
Fesrerey eddie ht mile and 
6 grains of Epsom, each in 2304 of Water, 
and _ treated. each solution with -caustic 
Vvolalkali. The magnesia was immediately 


Preeipitated, but the argil only, after 2 


minutes. Here 1000 grains of each solu- 
tion held 2,6 of each salt. 5 Fourgroy, 
p- 97. his experiments on nitrated and 
muriated magnesia and argil e re- 
bults similar to the abo. 
Ide power of qpirit of wine in pregipi- 
tating Epsom i is not considerable, a glution 
of one grain of disiccated Epsom in 1000 of 
water was not precipitated nor clouded 
even in 24 houts, by spirit of wine Whose 
Specific. gravity was o, 817. Nor was one 


95,834 in 24 hours, though thrice the volume 
of the solution Was added; but when the 
solution contained 2 grains af the Epsom, 
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though. no cloud at first appeared) a ee 
pitate was found after 24 hours. 
Hence telenite and Epsom may wiel "R 
Separated: by spirit of wine 0,844 or even 
a weaker, even if both should be precipi- 
tated, their different solubility in water 
will sufficiently distmguish them. 80 als 
may N r other salts, _ metallic 
excepted. (7 £13 mts o3 bongomur; my 
Ezpcom 0 | ali | wit 'alkalis, 
muriated barytes; and nitrated or mutiated 


| 1 es with-acrated: ume wins 
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The best e e of detecting 
this vitriol in water, is to heat it in A Vessel 


presenting a large surface, and leave it ex- 


posed to the air for a few dae 1 the 
vittiol will be decompos ed. 

Spirit of Wine also precipitates this CPR 
wheti"itivits ustial state, and thus its union! 
with the vitriolle acid” may be demonstfated 


for it does not "precipitate muriated iron; 


and thus also if both co- exitt in tlie Water 
tlicy” may be separated. f the iron be 
e fortming "what * 


. 
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was. called; Angi ind, vidriol f iron: 
it may be discovered by digesting the water 
Cartaiping;cAt over carth of alum in a 
bete closed, as this earth easily 
go che super · oxygenated vitriol / of 
ie but the duly - oxygenated, only after 
long coction, and in proportion-ias/ it- thus 
becomes super-oxygenated- However, I 
am inclined to think that such vitriel-4s 
Scurott ever found daturally in waters 3 that 
whnchs resulted in some experiments, was, 


Jam inclinedato believe, formed in the b 


operations to which the water was subjected. 


But if it really, exigts tjaturally, it will be 


discovered by the just mentioned test. 

vii593b* 10749 tlie Boden seed en 

Spirit of wine, whose specific gravity, was 
6,817, J, found to'precipitate. one, grain of 
exystallized., yitrigle of iron ing a4, hours, 
though this viriolic, solution held ohly one 
grain of it in 1000, of, Water. If there- 
fore. t 72 re 1 the; rene, of 


trons. Signs. 'of n, and gives 0 barytic. 

Precipitate when | treated. With muriated 
barytes, we, may conclude it to have, con- 
tained both e e (1.08 


- + 2>m = mu _X- 
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When spirit of wine has produced a pre · 
cipitate, this precipitate should be thrown 
on a filter, and washed with cold water, and 
then examined by pouring warm water on 
it while on the filter, the liquor that then 
passes will contain the vitriol dissolved, 
easily disc overable by tincture of Kals, e or 
prussite. 
Vitriol of iron is 1 with opal 

| uy muriated 8578 85 and IP earths. 
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1. Let the vitriolic an if any be con- c 
tained in the water, be expelled by spirit of 1 
wine o, 817, and what this does not expel, 
by nitrated barytes. Thus nothing but 
nitrats and muriats can remain in the water. 

2. Let zuch of them as may consist of 
nitrated and muriated earths, be decom- 
posed by treating them with dilute vitriolie 
acid, and heating the liquor to expel the 


= dislodged nitrous and marine acids, as long 
* as any ere e 
N the Te chan. 
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2843.8 Pet the violated earths thus formed, be 
expelled by spirit of wine as above. Thus 


the whole , tlie gelenite and most of the 


Epsom will be eliminated. What may 
remain of Epsom may be expelled by 
barytic lime water gradually added. The 
magnesia or argil.thus deprived of an acid 
basis must also fall, or be separated by fil- 
tration, and engine barytes thus formed 
must be expelled by vitriolic acid, and: then 
the muriatic acid may be expelled by ebullition. 


4. The liquor can now, contain only, 


alkaline nitrats and muriats. To decom- 
pose the last, let them be treated with 
acetited ulver, as long as any precipitate 
appears. Thus, acetited soda or tartarin 
Will be substituted to common ons _ 
Alniae 4: 2906 pls ge bi 5] 
5. To separate head from -nitr>. 18 
Hicated soda, if any be; evaporate the 
filtered solution to- ts, and treat the 
dry saline mass with spirit of wine 0,817 
or o, 835, (the strongest is the best,) for 
24 hours, in a heat not exceeding 60ʃ. 
Ibe acetited salts will thus ben taken up, 
aud on ev pOrating: the solution, deposited. 


the acetited tartarin wilk:be: dideovered..by 


YET: 
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deliquescence; and the acetited soda by 
efflorescence. Or if a fuller proof be 
required, let both be heated to redness in 
a silver erucible until the acetous acid is 
expelled, and let the alkaline mass then 
remaining be dissolved in the smallest 
quantity of warm water, and to this solu- 


tion add a few drops of the tartaric acid 


as long as it affords a precipitate. Thus 
the tartarin, if any be, will be discovered. 
Common salt is incomputible with no salt 


fold: in mineral waters, but sylvian is 


ineompatible with glauber, nitrated lime, 


and, if I mistake not, with nitrated mays 
nesia and nitrated sda. 


Spirit of Wine o, 834 et 10 preri⸗ 
pitation of common salt nor of sylvian in 
solutions that contained respectively one 
grain of each in 500 of water, nor did 
spirit of wine o, 817 in solutions of one 
ee Pract 1 ag 1 pan 2 1 8 | 


al 26. or pee vorhat. 
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conic the Mineral Water should be 


* by acetited barytes. 
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2. The solution thus freed from 8ul- 
ith should be. evaporated to dryness; 
the dry mass can then consist only of 
acetites, and alkaline muriats, as earthy 


muriats and nitrats are incampatible with all 


sulphats, except with selenite, or unless the 
earthy muriats and nitrats have for their 


basis the same species of earth as the earthy 


sulphats, (as nitrated and muriated mag- 
nesia and Epsom, and muriated argil and 
alum, ) however mall quantities of one or 


of several incompatible Salts; may subsist 


together; as we shall ser in the third chapter. 


But the earthy muriats that can here be 


found, which may be in large proportion if 
the water be free from alkaline zulphats, are 
no impediment to the discovery here 8 
5 e are all soluble in spirit of wine. 
3. Let the dry saline eee 
with spirit of wine, o, 817, in the tempe- 
rature of 60% for 24 hours, it will dissolve 
all, except the alkaline muriats, among 
which the muriated volalkali will also re- 
main. This residuum then distilled with 


_ quick-lime will emit the volalkali, Which, 


* 
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the n of iron, or alum, or lead, 


previously placrd therein 
Muriated volalkal: is incompatible with 


olkalis, gend, if ee not, with glauber, 


do nitrated lime. 09 er main 
2391976 WY 8 07 notistogs%> 5 {ore 2 VG ct] 
bus s MURIAFED BARYTES:., |; 
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l . ws, wg if 2 poor i text of t his 


10 this is incom 4 — It 1s ; also 3 incom- 


1 


patible With aerated a lis and aerated 


earths, un less one or other of the antago- 
nists be in a; very minute proportion. Ace 
cording to 1, Bergman, p- 125, spirit of wi 
dissqlves muriated barytes; but Scheel 


. contradicts it, W. 80 a 40 my experi- 
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"x2 Free the A bf lese the only 
culphat fully compatible with muriated 


lime, by gentle evaporation to a few ounces 


and addition of spirit of wine 0,81 7, and 


afterwards of the minutest vitriolic taint by 
nitrated barytes. After this treatment dhe 
solution can, Tetain only muriats, and per- 


haps nitrats, among which that%arising from 
the use of "nitrated barytes must be enume. | 


rated, which can only form nitre or nitrated 
soda, or both in very minute quattitkes. 
If the proportion of ni itrated barytes Eris 


ployed be large before it has "attained" its 


full effect, then we may be sure that the 
quantity of muriated lime in a pint "of 'the 


Water must be very minute, otherwise it 
would not escape decomposition by the alka- 


line and magnesian sulphats, if any be. 80 
|; if the water be manifestly alkaline, or "bin. 
tain a large Proportion of acrated" mag. 


nesia, it can of necessity contain only” * 


small quantity of muriated lime, as böth 
these substances decompose this salt. 
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2. Evaporate the filtered solution to dry- 
ness, and treat the residuary mass with 
spirit of wine, o, 817; this will. dissolve the 
calcareous and magnesian muriats, (and 
also nitrats if any, ) and muriated argil, 
leaving the barytic, and nitrats formed in: 
decornposing the sulphats, if any were, and 
also the alkaline muriats which might N 
contained in the water originally, Belund. 
3. This alcoholic solution is then to bet 
evapbrated to dryness, and the residuum 
re- dissolved in water.“ In this solution 
we are to seek for muriated lime, by try: 
ing, first, if it he potrible it should bei cn. 
tained in it, and secondly, Whether it be 
certainly contained in it. The possibility 
of its being contained in ĩt is established :by 
finding in a prbportiou of it the mj 
acid, by means of nitrated silver, and v 
caredus (earth; by means of the >saccharirie 
orb vitriolic acids; of an :eatthy! sulphat 
But, to attain! a full certainty, we must 
either disprove} the) existetce of the nitrouk 
acid, (ory if this be found, also that of magt 
nesia or, at tie magnesia and mitrous 
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aeid be founil,) we tust ahew that the 
muriatic acid is united to the lime; for, if 
the nittous acid and magnesia exist in the 


Water, then it is passgibie that the muriatic 


acid should have been united to the mag · 
nesia, and that the lime, (detected by its 
proper tests,) had been united to the nitrout 
acid. It is true, that the exiktence of mis 
trous acid in Mineral Waters is not probable, 
but still it may be suspected, ag it hat been 


found united to e Wa Vau- 


guard by, Fourctoy. y,... 
To prove, on, that tire muriatic 


acid is nited to lime, four chethods occur: 


the first cmbists in she wing, that no other 
earth! exists i the solution, and if this suo - 
ccd it id sufficient. For this purpost let 


2 portion of the solution be essayed with 
Ad erated lime; this will prec ipitate the argil, 


A muriated argil exists in the water, but 


not muriattrl or nitrated magnesia. Andiif | 


argil be nat found, (or if found, it being 
filtered offt) let, the solution be treated With 


perfectly sdustit yblalkali,/ which will pre- 


ee e nitrated or .munated 
nesia exists in 1 neither of, these 


ths be found, KS Hh b, hat, th the, m 
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natic acid must be united to lime, and even 


if argil, and not magnesia be found; still 


the existence of muriated lime is proved, as 


nitrated argil has not 00 dee discovered 
in any mineral Water. 
But if magnesia be found three” other 
methods occur of discovering whether the 
kme be united or not to the muriatic acid: 
the first is to pretipitate the lime by gra- 
dual additions of che of the dilate vitriolic 
atid; as long as any precipitatè appears, and 


the addition of a small quankity of spirit of 


wine, 0,834, or eveh u weaker and gentle 
heat. Thus both the vitriolic acid and the 


me will be eliminated from the filtered 
solution, and the seid to which "the Hime 


was first united, will remain dixengaged in 
the liquor, and consquently is capable of 
pabsing over when the Hquor is distilled. 
If then the liquor be "gently distilled, and 


tedceived in à small quantity of water placed 


in the receiver, the acid "previously united 
to the lime will pass into it. If the Water 


zn the receiver precipitates nitrated“ vilver, 


we may be sure it was the tnuriatiè acid 
that was tünmed to the lime; if it does flat, 


dad yer by ii 
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calorific, n we may be certain that the 
lime was, originally. united to nitrous acid, 


and consequently the muriatic to magnesia. 


be second method of discovering e 
riated lime, consists in decomposing the 

muriated earth by acetited silver; thus t Ee 
earth... which was, united to the, muriatic 
acid, will be united to the acatous,: then 
evaporating the solution to dryness, and 
treating the dry mass, With spirit: af wine, 
0,87, r even o, 8 34; the acetited! lime, if 


it be found, will for a long time eyade the FS 


action of the alcghal, but, nitrated lime and 
muriated magnesia very soon yield to ite, ; 
The third, method, of discovering,,muri- 


9255 lime requires also that the solution 


should be evaporated to, dryness, and gra- 
dually heated to incandescence for an hour 
(mgre or less, according to, the, quantity) 
under a large Surface, and, then exposed: fot 
some hours, to the gpen ait in a cool place. 
If the saline mass contained nitrated lime 
and muriated magnesia, both, these salts 
will be decomposed, by the heat gien, aud 
the earths only will remain z. but if it con- 
sisted of muriated lige and mitrated, mag: 
nesia, this last will der ecm e. i, 
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muriated lime alone will remain undecom- 
posed and attract moisture from the at- 
nere be dissolved en en 
Wine, Nen «4 4; + Arti 

This salt 5 anon a 
proportion. of ac rated alkalis, or acratcd mags, 
nesia, and with all sulphats except. selenite; 
and, if I mistake not, with. nitrated soda. 


3bor aoiolen dt ur nee a oþ 


ae 25-1 WP RHARSP a eg -ici 
11148 3 l 0 at SST) 031 
" Tos gave trou ble, d may be pr ; proper tg — 
mark.at the, outset, \that acrate: alkalis and 
alkaline Sulphats are. incompatible, if 10 


1 T1 


notabl 2 Proportion with : A . notabl © propor- 


tion of this salt, yet mall | a geh may 


co-exist. If therefore A ootabl, e. proportion 
of the former be found in the precedi ng 
experiments, only. a small Proportion of this 
last can be expected; hut it is compatible 
both with selinite and Epeom. 8 

To evince the presence of this salt, let che 


sulphats the water may contain be decom- 


posed by nitrated barytes; ; thus nitrats and | 


muriats can only remain. in it. * 
2. Let. the solution be then 7 


10 —.— and the dry, mass t treated with 


2 5 


ö 
| 
ö 
| 
| 
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spirit of wine, 6,81 7. Thus the alkaline 
nitrats and muriats will be excluded fror 


che dleohelie solution, and only the nitrats 


of lime and magnesia, and the muriats of 
nme, wagnesia, and argil, can possibly be 
comprehended in it. Let then the alcohoke 
Solution be conerted into an agueeν one. 

3. We ate now / to try whether migneria 
does really exist in this solution; and fort 
x purpose _ portion of it be wsayed 


* * oa 0 


volalkalt; ; ws wilt dc yok if 
any be in the 'solytion. 1 4 
. The existence of wuriatic "3614 is next 
bs 1 explored 1 in the same portion of the 
solution by nitrated FiIver ; for if this acid 
be not found, all Ten He" research for mu- 
riated rhag NESIA is evidently at an end. 
185 ft e muriatic acid be found, then it 


3s incumbent” on us to Shew that it I united 
40 magnesia. | There are two ways of 


she wing this, according to the circumstances | 


or the caze: the first consists in chewing 


+ £©5 A £4 _ r -<a ww . 
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that the solution contains no other earth - 


but magnesia; for this purpose, let another 
portion of the solution be treated with vi- 


triolie acid and spirit of wine, as in the last 


section. If no precipitate appears, and if 
no argil has been found in the former trial, 
then it is plain that magnesia is the only 
earth contained in the solution, and conse- 
quently that muriated magnesia exists in it, 
and perhaps also nitrated CR for 
these two salts may co- exist. 

\ The second way of abowing. the 8 
ence of muriated magnesia must be resorted 
to in more complicated circumstances, 
namely, when in the preceding trials, not 


only argil, but also lime has been found in 


the solution; for then both muriatic acid 
and magnesia might exist in the solution 
without contracting an union with each 
other, as the magnesia may have been 
united to the nitrous acid, and the lime and 
argil to the muriatic; or the nitrous may be 
united to both the lime and the magnesia, 
and the muriatic acid only to the argil, or the 
magnesia may be united partly to the nitrous, 


and partly to the marine acid. In this Use, 


therefore, We must first eliminate the lime 
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by the vitriolic acid, and also the acid it was 
united to by distillation, as in the last section; 
after whieh we must precipitate also the 
magnesia by the saceharine acid, and the 
addition of spirit of wine; in the interval 
of a few days it will be wholly deposited: 
then by distillation, the acid it was united to 
will be found in the receiver. If it be the 
marine, then muriated magnesia existed in 
the solution; if it be an aqua regia (which 
may be found by its action on leaf gold, or 
regulus of antimony, or affording with tar- 
tarin both nitre and sylvian) chen the mag - 
nesia was united to both the muriatic and 


nitrous acids; but, if the nitrous singly, 


then muriatic . * not eri in * 
water; 181722 ertl en 


Nen TELL! Hamann ht 
5 30. | MURIATED ARGIL AND MURIATED 
CERES, ISTH IRON. < 4+ 8 11 ; bp po 34. 5 


Tbese valts are à 60 e with 
ae lime, and aerated magnesia, and 
aerated alkalis, except either these or the 
muriated 8 be held in erg minute 
proportion. et n. 
eB tes hana "I . alabs, if 
any be, should be saturated with nitrous 


F 
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LI 


acid, and the sulphats decomposed by ni- 


trated barytes; and these being filtered of 


a portion of the water, should be treated 
with aerated lime, which will precipitate 
both the muriated argil and muriated iron, 
if any be, and no other salt. 


Note, hawever, that a . may arise we 


iron be found, whether it were not the 


remains of vitriolated iron, which would 
be held in solution by the nitrous acid em- 


ployed in decomposing that vitriol by nitrated 


barytes! Jo dissipate that doubt, the water 
should be boiled after the nitrated barytes 
had performed its office; for by ebullition 


in open vessels the nitrated iron, if any, 


would be precipitated, and the iron after- 
wards expelled by aerated lime, must be 
deemed to proceed from muriated iron. 
Moreover, if the iron be muriated, it will 
give no e als muriated barytes. 


9. 37 MURIATED MANGANESE. 

| 5 

+74 

| Muriated manganese is omni y accom- 


. by muriated iron, and is separated 


from all other concomitant salts except 
muriated argil, by acrated lime, RE the 


\ 


as on; THE: ANALYSIS | 

. 

——— Dee in the un 
dection. Nia 5 72 286 Safer; 


The epi * en should be 
dissolved while yet moist, in the muriatic 
acid, and the solution treated with tartarised 
tartarin, which, according to - Hermatadt, 
precipitates muriated manganese, but not 
muriated iron. RO _ 2nd vol. IE a 
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1 ay cet these salts without crystalli- 
Tation, precipitate all the sulphats by aterited 
| barytes, and all the muriats by acetited lber; 
khus no other salts but acetites and nitrats 
Lan remain. 5 
as Evaporate the whole t ps” and 
treat the saline mass with spirit of wine, 
, 817; it will take up all the acetites, 
except a portion of the acetited Sag gs and 
leave the alkaline nitrats. | 


Fat Wu ts © 


* 
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4. Let the aqueous solution be treated 


with aerated eee e will precipitate | 
the- nitrated lime. 281 488 Ci 19070 


2. 


5. To get rid an ned ages 


formed by the last treatment, evaporate 


the dried mass pour spirit of wine 0,877 
this will take up the nitrated magnesiag 
aud leave the alkaline nitrats untouched, 


Mn jon ni doit li doidw 1% beiten 


disco: 95 -5 2a NITIATED LIE. in 1011 


bug 56018157 ie 818 n 238g] Ke 10 


This salt is incompatible not only with 
aerated: alkalis, aerated magnesia and argil, 


the whole once more to dryness, and u 


and; all sulphats except selenite, but also 


with eylvian, bich it invisibly decomposes. 
It is: evident therefore that a notable pro-— 


pottion of any of the antagonists renders 
every” proportion but the smallest of the 
other impossible. Of LL nem an ges 
To discover this salt the water Should 
be evaporated ootisiderably,” yet not too 
much, in order te deposit the greater part 
at least of the seletite it may contain, 
and then should be'treated While vet warm 
with opirit- of wine 0,817 to free it from 
other walphäts ale «„ mold 
x 
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bat be carried:;too far, least the sulphats 
and nitrated lime should nne an 
other when approximate. 


2. The sulphats filtered. off and. the 
called: heat, a portion of tbe 
liquor sbould be essayed for lime by the 


daccharine acid, and if this be een 


ve must proceed: b aids 
3. We must decompose the Wust by 
acetited silver, which will free it not only 


from marine acid, but also from all remains 


of sulphats if any were still retained, and 
hence à small excess of..it should be added. 

45 The filtered golution can now retain 
eniy acetites and nitrated lime, and must 


be evaporated to dryness, and che dry 


Saline. mass again treated with spirit, of 
Wine 0,817 which will take up all the 


acetites, except acetited lime, which would. 


result from muriated lime, and ako contain 
the nitrated lime, if any he. 


84. Ihe: alcoholic solution Should then 
8 converted into an aqueous .golution, 
the vittiolic acid Will prove ox, disptove 


the existence of the nitrated lime, as no 
ther calcarequs galt can exist in it 
. 


*. 
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and nitrated lime may 4E be treated 
precipitate the basis of the acetites, and 
also that of the nitrated lime, and the 
filtered liquot being evaporated to drynest, 
and the dry mass treated with spirit of 
wine 0,8 1%, the acetited' tartarin will 


bo re · dissolved, and the þitre remdin un- 


. p x : : ; - 
% 157095 72 or 07294 
VN rotor? nose | 
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8. 34. NITRATED MAGNESIA. | 


My Ul 8. incompatible with alkalls 
and all sulphats (excepł Epsom and selenite) 
which it invisibly decomposes, and als 
with sylvian and muriated barytes, there 
fore this salt must be in a very minute 
proportion where ay / 'of its Wa 
abound, und bie verd. 

1. To evince its presence, the water 
must therefore be freed from sulphats and 
un- neutralised alkali, by a few drops of 
marine acid, moderate evaporation, and 
spirit of wine as mentioned in the last 


section, and also from all that may have 


escaped this last agent, and also from 


muriat by the RI. of _— 


ſiluer. in <2 |; 
K 2 
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2. The filtered solution being how: 
[evaporated tondrynessyithe- residuary saline 
mass wilt yield to spirit of wine 1, all 
the acetites and other salts, exnept nitrated 
lime; if any werg. Tbeispirit of wine will 
consequently take vp nitrated agnes id, if 
the water original contained any. 

3. Now tod discqver ithe Leiden mag 
nesia, we must convert the aledbolic 
solution into an aqueous r pr and 


treat tlie "aqutbus* Edition with © caustic 


.rprtarin;\. this , will precipitate alla the carthy 
acetites, and. als0; the nijrated;| magnesia, 


FE Forming acetited tartarin cdeithtithe former, 
. with the latten 8 fisivive an 
nds? hiny earths being, afiltered 26 the 
aqueous Solution is again to be eyaporated 
to dryness, and the residuum treated with 
spirit of wine 0817, Whiehtwillktake : up 
ihe alkaline acetites , and leaving the nitre 
zuntquehed, »villthus r ee eee 

- ne of mitrated magnesia. 
If. nitrated lime does e in the 
water, the application of acetited silver 
is still necessary tos destrby the alkaline 
> muriats, Which otherwise would be found 
with the newly produced nitre. neu. 
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8. 35. 4 BITUMINATED ALK ALI. 
A fy N. 
Tbis mineral” (ab (ubless existing in 

a 'very G minute proportion) is incompa- 

tible with "alt «x 1 100 wupbetz Trials, 

and nitrats. e betlgqe We by 

1 If "IM a notable frpottidhi, it affects the 

colorific ects, as as acrated alkalis do. * Strom; 

acids dropped into waters that contain ul 


pagers, a V n which © is often rer 


ns 


that M can take up more ibifttaten than 
is naturally” united to it. Alkalis de not 
affect it, but re-dissolve the coagulum if 2 any 
were formed by acids. Sa! ammonidc is 
decomposed by it, and the volalkaline smell 


evidently perceived if the water be heated, 


or the volalkali will be found if distilled. 

If the water coagulated by acids be 
filtered off, a viscous Whittice remains on 
the filter, which is inflammable and soluble 


in alkalis, and as its bituminous nature 


is evinced, 
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15 8 36. \EXTRACTIVE: MAT TEA. 


Mr. Westrumb has furnished us with a 
test of this substance, for which none was 
before known. He tells us, that a solution 
of nitrated silver applied to water, out of 
Which all muriatic and vitriglic acid has 
previously been expelled by. nitrated lead, 
will be precipitated brown by extractive 
matter; and that three grains of this 


precipitate denote one grain of extractive | 


matter, 3 Wegtrumb, p p. 57. 

The usual method of obtaining it, is to 
evaporate the water to. dryness, and then 
treat the residue with « spirit of wine, in which 
| it seems this matter is soluble; then to evapo- 
rate the alcoholic solution to dryness, and 
moisten the dry mass with muriatie or dilute 
Vvitriolie acid, and then again to ary it per- 
fectly, and once more re-dissolve it in spirit 
of wine and filter the solution, the extrac · 
tive matter will then remain on the filter. 

So also that part of the saline mass which 
the alcohol had at first left undissolved, 
being again dissolved in water, and the 
solution evaporated to dryness, and again 

treated with alcohol, will yield somewhat 


ax. „ G ein 
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more to it, which treated as already men- 
tioned, will leave somewhat more of 
extractive matter on the filter. It tastes 
bitterish, and seldom exceeds balf a 9 in 
7000 grains of water. 


* 
F 


| This Mmattef is cmetimes separated 3 : 


out the intervention of vitriohc acid, by 
merely throwing the alcoholic solution into 


twice its weight of water, bre rt 


ler, Tan p: p· 28 : 


33 
* 


This singular substance, of which I met 


no distinct account, but in the 37th volume 


of the Journal de  Phyrique, for July, 1790, 
p. 87, is found in the fountain of Avor, 


in Anjou, in great abundance, and was dis- 
covered by Mr. Ducloseau; the smell and 


taste of this water ate exceeding disagre- 


able until it bas been a long time exposed 


to the air, it then putrifies; but after à few 
days, particularly if much agitated, it be- 
comes much purer. The animal extract 
which it contains is in a great measure 
soluble in spirit of wine, but much escapes 
its aetion, and emits a most infectious smell 


on evaporating it. 1 find no other deseription 
of it. 
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15 ONCE hs the labour of 8 
Mineral waters migbt be much abridged, 
by observing, when certain species of salts 
were discovered in it, what other species 


would be decomposed by that or those already 


discovered, and consequently could not (I 


thought) be supposed to co- exist with them, 
and of course needed not to be sought for. 


But I s00n found both my own experiments, 
and by the observations of the most accu- 
rate analysts, that when both At of 
antagonist salts, if I may so call them, are 

very far from the point of saturation in a 
given solution, they may co- exist in it. 
The requisite distance from the point of 


saturation is various in various species of 
salts; the observations I have made on it 


I shall mention, after producing some ex- 


amples of the co- existence of these seem- 
ingly incompatible ingredients. 
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ist, Mr. Cavendish, on analysing the 
waters of Rathbone- place,“ found that a 
pint, or 7315 grains of this water held 
about o, 9 of a grain of aerated: volalkali, 
and 1,2 grains of selenite. Now these 
two salts, if in sufficient quantity, would 
decompose each other, for though the 
inverse also happens, (for aerated lime de- 
| composes ammoniacal 'salts,) yet it is only 
with the assistance of heat; in the tem- 
perature of the atmosphere it does not- 
I have observed in $ 21, of the last chapter, 
that a drop of the solution of aerated vol- 
alkali instantly decomposes a 2 con- 
8 taining ve of selenite. 
ö - 2dly, Mr. Bergman tells us hel sometimes 
ö found one grain of selenite in a Kan of 
. Spaw water, which nevertheless contained 
\ 


— 


3 — 


8,5 of crystallized Mineral alkali (or rather 
about 4 of mere aerated) and expresses 


f some surprise at this occurrence, and at- 

f tributes their inactivity to their great rarity. * | | | 
i - zdly, Dr. Garnet found in the wine 
t. eilen of the ah water at nee | | 
— : i * + Phil. 8 p- 8 
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13 grains of muriated lime, and 1035 of 
erystalliaed Epsom (or rather 5 of mere 
Epsom, as I-shall presently shew) and these 
s alts may well co- exist in that proportion in 
20 large a quantity of water; at least 5840 
Stains. Then a pint would hold 1,6 grains 
of muriated lime, and o, of a grain af Mere 
Epsom. In $'g, of the, last chap. 1 have 
| $hewn' that nitrated- lime did not dircover 
one grain of mere Epsom in 1000 grains of 
water in 24 hours; and Fourtroy observed, 


that muriated lime did not discover ene 


Smin of Epsom in 4000 of water, nor did 
even a Wen e 3 in . 
periments. . | e 

Athly, Tingry bs one grain of Soda 
and 5,4 of selenite in 10 pounds of the 
Water of Amphion, 3 Mem. Laus. p. 59. 


Fthly, Westrumb found o, 6 of a grain 


of muriated lime, and o, 94 of a grain of 
maghesia to co- exist in a pound of water 
with 11, of erystallized (or rather 6 of 
. glauber, 1 Chy. Ann. 1788, p. 129. 

Sthly, Accum found 1,04 of à grain of 
e lime, and 13,8 of crystallized (or 
about 7 of mere) glauber in one pound of 
water, 5 Crell Beytr. p. 465. 
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Ithly, Cornette fbund 6 grains ef mu- 
riated lime and 6 of glauber to retaliy theis 
transparency in one pound of water, Mem. 
Paris, 1778, p. 345. This indeed is not 
conelusive, AN still there might have bern 
a decomposition; but in the water of Salins, 
he proves that glauber and muriated He 


co- exist until heated. Ibid, p. „ eee 


9. Maret found that 94 grains of boracic 
acid did not unite to 3 of aerated" lime, 
though doth were contained tsgether in 4 


ounces of water, 2 Mer Don: 1798, 


p- 156. 7 An isn; 
* TY" Nee Sian w. Fare 
muriated lime, and half a grain of —— 
in a Aan of the waters of Odin in Upsal, 
and also 155 e Oy $0da,” 1 Berg. 
p- 157. 1 $87; 30 Hur 

As'these examples er to me Sbun⸗ 
dantly sufficient to prove that many salts, 
which are incompatible when” in consider- 
able proportion, may nevertheless colexist 
when in à very minute proportion to tlie 


quantity of water that contains them. 'F 


shall not trouble the reader with a repe· 
tition of other instances related in the 


'ninth' $. of the last chapter. 


Bergman ascribes the inactivity of the 
divellent powers in these cases to the 
ratity of the particles that possess them, 
within a given space; this is. indeed the 
circumstanre in Which the activity of these 
powers ceases, but does not appear to me 
to be the cause of this cessation. However | 
rare the antagonist particles, may. be, they 
are equally numerous within a given space, 
1 the proportion of their mass be what 
may. It is only the magnitude of the 
5 that gan be supposed different 
when their proportion is different. Thus 
the number of particles of an ounce of salt 
within 10 cubic inches of water, in which 
it is supposed dissolved, is equally great 
as it is within that same space, when that 
weight of salt is dissolved in 1000 cubic 
inches of water; it is only the magnitude 
of the particles that is different. Now the 
diminution of magnitude in other cases, 
rather promotes than obstructs the exertion 
of attractive powers, as the surfaces of 
the attracting particles by which they come 
in contact with each other are thereby 
increased; therefore the diminution of 
magnitude, merely as such, cannot be the 
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cause of this inactivity. It must conse· 


quently be rather attributed to the re 


fance of the particles of water to that 


motion and separation from each other, 
which the action of the devellent powers 
of the saline particles would nacessarily 
induce; just as the particles ef leaf-gold 
float on water, when the idifftrence of the 
specific gravity of gold and Water ig cm- 
pensated or overcome by the resistance of 
the partieles of water to their division. S0 
in this case the force of 5 .theaidevellent 


powers is resisted and overcume by the 
attractive power of the partieles of water 


to each other. 755 And hence when this 
resistence is diminished by heat, à decom- 
position often takes place, which other- 


wise would not, see Mem. Par. 1778, 


p- 342. Hence the greater the at- 
traetive power of the antagonist par- 
ticles to each other, the greater must be 
their rarity before its activity can be coun» 


terbalanced by the resistance of the par- 


ticles of water. Thus we have seen that 
the attraction of barytic earth and of calces 
of lead to vitriolic acid, and of calces of 
ailver to marine acid, andi of gallie acid to, 
calces of iron, and of lime to; fixed air 


| 
| 
| 
| 
| 
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nt 
being exceeding strong, they will act on 
each other, though their masses be to that 
df watrr, only as 1 to 80000 or 100000. 
Aud thus a scale of attractive PR 
— . 
The following list exhibits most of the 
mae salts that need here be noticed. 
1. Aerated-alkalis—and earthy 0 or mem 
tulphats, muriats, or nitrat. 
2; Uncombined vitriolic 8 ; 
onitrats, ot muriats, dr aerated earths; &c. 
3. Alkaline S bene Wee g en 
or muriats. ban, bed ee 
neee n 197400: 0198 


g. Vuriblated (tattarin-—and- nitrated soda. 


674 Vitriolated e ee e We arts, 2-6 
and sylvian. , 25583. 9110 
| 72 Bprom—and 8 June ot wum 
eee 183818 i ett 2 
8. Alum and nitrated lime or age 
or muriated ditto. 3 0 (3&9 DW; 
9. Nitrated lime and sylvian, We 
mic, muriated I," pena e 
„ magnesia. % c 718 * 
20. Nitrated | — obne and 
muriated barytes. 
nb ed magnesia- aud unten — 
and nitrated haze, 
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: relate to the senses, that is their colour, 
transparency, smell, taste, and the in- 
y ferences to be drawn from them, being 
notice n nn ere . 
1 The temperature and Ae o abe 
. | 5prings should also be carefully observed as 
S they may lead to geological discoveries, the 
) quantity of water that flows from them in 
a given time is also to be remarked; as a 


e 


4 calculation of the quantity of some useful 
| zubstance that way be extracted from them | 


But af all the e e r 
> Mata) Waters, the most important, with 


d respect to their analysis, is their apecyfir | 
| grauily, on this ae, I ami n 


d SOMDe remarks. FE MH BRI I38 £: 24s "A. _ | 
| Though the e waters. are generally 


the most pure, yet this happens only wien 


* 
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they are also void of smell and taste, for 


hepatic waters are often specifically lighter 


than the purest distilled water. Thus 
Andrea found the water of die sul phureous. 


spring of Limmer lighter than distilled water, 


2 Crell. Beytr. p. 207; as did Brockman that 


of Rensdorf,-3 Crell. Beytr. p. 461. This 


water it is true is also bituminous. 

The heaviest water of which Lmet any 
account,” is that of the lake Asphalt or 
Dead Sea. Lavoisier found it! 1, 240g, and 
chat it contained 44, 4 per cent. of saline 


matter, of which 6, 25 parts were common 


salt, and 38,15 were muriated lime and 
m uriated magn esia, Mem . Par. 1778, p. 


69. The lightest is that of the fountain 


of Euvie, near Turin, its specific gravity: is 
15,0%, It contains no fixed air, and 8 


pounds of it contain about 0,5" of a grain 
of aerated lime, Mem. Turin, 1788, p. 84. 


The specific gravity of waters that abound 
iu fixed air, is very difficultly obtained, as 


they constantly emit bubbles. It should not 
be attempted, unless in temperatures below 


Fo'. as even the weakly impregnated often 


sparkle at 60˙. According to Bergman, water 
fully saturated with fixed air at the tem- 
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perature of 36*. weighs, 0,003 5 wen, * 
distilled water. x 
There is a 1 « ee eee the 


quantity of aplt in 1009, parts of a saline 


solution Whose specific gravity is known, 
which, however inaccurate, is yet useful in 


many cases as the error does not exceed i or 
2 per cent. and sometimes not even equal 
per cent. It consists simply in substract- 
ing 1000 from the given gpecific gravity 


expressed in whole numbers, and multiplying 


the product into 1,4. It gives the weight 
of the salts in their most desigcated state, 
and consequently freed. from their water of 
crystallization. The weight of fixed air 
must be also included; thus a. solution of 


common salt having its specific gravity 


1,079. 1 find. its difference with 1990 is 


. @ and 79. * 1 WS = I10,6 then to 


a &c. of such solution contain 110, 6 
of common salt; and in effect, Brisson 
found a solution of 2 ounces of salt in 16 
of water to have its specific gravity 1,079; 
here 18 qunces of the solution held 2 of 


e 1. 2 :: 1060. 111. 
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Again, Bilson found a solution of G4 
ounces of salt in 16 of water to have: ite 
Specific '' gravity 1, 2038. This solution 


must therefore have weighed 22 ounceg. 


- 


Tien 1000 grains of it e contain 


9 1 1203 4. Ja. « 43442 19% Ol eU . * 6 


rss and 203 * e The 


error Heres vr per cet: 
Brisson found à Afton) of — 


of nitre in 16 of water to have its spe- 
cific gravity 1, %, then if 18 ounces. 
contait 2 of salt, ibo should contain 11: 
The difference in tits case 18 70%, which 
multiplied into 1,4 . 98728, hs error +4 
is:not-1 w7 per cent. diess n 


In his table we also find that a solution 


of 2 parts glauber in 16. parts water, had 


its specifſe gravity 10438; consequently 
| 1900 parts of the solution would contain 


171. The difference here 1 18 43,8, "which . 


multiplied into 1,4, gives 67,325 and in 
effect, glauber contains about half its weight 
of water of erystallization/ in Which case 
111 would be reduced to 55%, and when 
he. dissotved 4 parts g glauber in 16 of water, 


he found the spevifle gravity of the solution 
1,079; and if 20 contain 4, 1000 should 


py 
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contain 200. The difference is 79, which. 
multiplied into 1,4 = 110, 6, Which ex- 
presses the weight of the desiccated salt 


with little error. I have compared, in the 
same manner, the specific gravities and. 


weights of the solutions of soda, vitriols- of 


iron, copper, and zinc, and find the errors 


in computing from this 1 nen in- 


considerable.“ 

I have also examined and compared as 
proportions. of common salt in several of 
the solutions of that salt of which the 


specific gravity is given in the Phil. Trans. 
for the year 1770, p. 349, and found the 
n A by the above rule "wy, 


I cannot however find this ebe bereit 


the ppecific -gravities of the waters analysed by Mr. 


Bergman, and the weight of the contents he attributes 


to the waters he analyzed. Hence. I believe he mus? 


have been deceived. Thus, tothe waters of Selzer, he 
attributes the specific gravity 1;0027 taken at 59% of 
Fahr. yet Brisson in temperature 619; Fahr. found it 
30035. - So Bergman states the specific gravity of the 
waters of Denmark at 1,026, and its contents, when, 
ctyntallized, at 32,75, grains; and yet to the water of 
Selzer, Whose specific gravity he states at 1 0027» 

attributes — peer e we ud 30 5 
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salt as the proportion of it taken» up by 
water in temperatures between 460. and 
58˙. differ insensibly fr om those taken up 
at temperature 601. or 61% It must how- 
ever be remembered that the salt there 
employed contained some portion of mu- 
riated magnesia, qtherwise one part of 
salt could not be held in solution by two 
of water, which occasions in some instances, 
namely, when the proportion of salt is 
considerable, a deviation of ow! 2 per 
cent. from the fule. 
I must also remark that 4 vie 
gravity of salts in their concrete state, 
must always be lower than that which the 
Saline particles possess when dissolved; 
because in their conerete eee rn. 


Voacuities intercede between the saline par- | 


ticles, which in a great measure vanish or 
subsist no longer, when the particles are 
gevered from each other, as they are when 
in a state of 'solution 5” moreover the moro 

dilute the solution is, the more wninutely 
must these particles be. _diyided,, and con · 


 $equent]y, retain, foyer vacyitics,, and con- 
* must be * heavier. 


& * 
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Hence it is that salts, before solution, ele- 
vate water to a much greater height than 
after solution, as Dr. Watson has observed, 


p. 331; and thus found that vitriolated 


tartarin, whose specific gravity before 
solution, was 2,636, had, When dissolVed, 
its specific gravity" raised to 5,272, though 
the cause of this Phenomenon did not * 2 05 
Pee 01 bers 340 7 
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n ae eee odd en 


; Fo; be: eule to e off * quantity or 
proportion of the salts detected in Mineral 
Waters, we must ascertain their weight 
when dry, and in a concrete form. Now - 
many of them and those too the com- 
monest in Mineral Waters, as soda, Glau- 
ber, Epsom, may exist in a concrete form 
in two states; namely, furnished with, or 
intirely deprived of their water of crystalli- 
kation, the absence or presence of which 
produces a difference, amounting to one 
half their weight or more; when deprived 
of this water, they exist in their mere 
51mple saline state; when furnished —_ it, 
in their crystallized state. 

There is no question, but their weight 
should be taken in that state, whatever it 
be, in which they are judged to exist in 
Mineral Waters; and what appears to me 
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very Surprising;/ most analysts have hitherto 
considered thèr as dexisting nee 
in a erystalliaed tat.. 

Thus Bergman, vol. I, p. 122. — 
decides: that their quantity is ta be estimated 
by their weight in their erystallized state; 
*, for, adds he, an that state they exist in 
« waters.” And Fourcroy, in his Analysis 
oß the avaters of Eughieng p. 204, computing 


the quantity of neutrab aalts he detected 
in them, tells us uwe m̃ust consider these 


tathzed state, For, says he, , theyre 


 $-capable of; being crystallined, and hen 


naturally dissolved, they necessarily. o. 


e taim that quantity of water to which they 
i adhere? with > more force than to that 
 #:whichi halds them dissolved. This e 
timation is alsqiless;$ubject: to error. An 
again, p. 301, % Neutral salts must be 
estimated im their state af orystalligation, 


for it is ogly thus that their quantities 


can be exactly appretiated: in effect, 
Kartystallization is a constant uniform 
state, aw hiah, when: Wine * 


1 e of neutral salt, ads the same 


14 


132, n enn AA 
& quantity of water and saline matter, and 
i not subject to error. Moreover, salt 
4 dissolved in Mineral Waters ought: to 
Ide considered as nv a 
of ergstallization- Led by: these au- 


thorities, or persuaded by these reasons 
most analysts 'have. ee 1 en of - 
dstimation. Fli- K — 7 © 22546. © 
It must however A dt: 


bight; chat this mode of estimation appears | 
very unnatural. The virtue and powers of 
Mineral Waters, whether medical or chy. 


mical, reside entirely and solely in the mere 


saline parts; or in salts actually orystallized, 
the water uf crystallisation, though in 'z 
_ Solid state, is as devoid of power (except as 
fa as relates to the production of cold) as 
any other water, insomuch, that in cabeu- 
lating the results of the union of such salt 
with any other substance, the water of 
crystallization is no farther considered than 
as it contributes to the dilution of the saline 


part, as is evident when it is employed 


either as @$atorant, à precipitant, or u flux. 
On a more attentive view, the fallacy of 
this mode of estimation will - apprar still 
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dees, there 186 no pretence for dising 
guishing any Part of the Water it Assel 
in, ast water of crystallization; ET: © /. 
there is no crystallizations - The num d 

ference betwixt Water of crystal A 
other water, is the difference of r8tates e 
one being solid and the other 'Hquithy bat 
when salts are dissowed, all. is liquid, e 


difference then exists no louger. Te 5 


ference of states arises from-the-substraction © 
of ealorie, but when orjurallived wits ure X 
dizolved, the watery: part (ab well as e : 
saline part): recovers0itp-0atotjc or latent | 

it is then in the same stute as ef waiters 
a sure proof of this 15, chat it is on in tir 
crystallized state that: sgits produce vt 
during their solution;>whilst geveral of when 
when dissolved in their desiccated Stati 5 
produce heat; and, on the contrary, this 
that produce cold during cheir solution pre 
duce heat, or give out'catoric wwtherrivinent - 
of their crystallizationgi which evidebrly 
shewys they were not deprived of their cee 
vor conBequentiy in à orystalkzed state im 
the water. It is true nevertheless that a 


ralins Solutions /contaii deagepecife engt 
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pure ee arises solely from the 
saline part, whicli contains less calorio than 
Water, and therefore the aggregate of bath 
must contain less. The assertion that salts 
are more attached to any portion of the 
water in which they are dissolved than to 


another portion of the same water, is desti- 
-tute of foundation, ; tests she w that every 
integrant part of See ee 
impregnated. £161 223 nie. 
Farther —if salts e e in 
their ctystallized state, as Mr. Bergman 
asserts, or attached to their water of erys- 
tallization, then it would follow, that solu- 
tions of equal quantities of two salts whose 
specific gravities in their crystallized state are 
cqual, in equal quantities of water, should 
equally. mise the specife gravity of the 
portions o Water in which they are dis- 
golved, though one of those salts should 
Possegs a large portion of water of erysr 
talliaation, and the other scarce any. Vet 
buy dxostatic experiments clearly prove that 
the contrary; happens; and that of salts that 
_ contain much water of crystallization, nearly 
twice as much is requisite to produce 2 


r r . ". -. g 


— 
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which contains little or no water t ome 
tallizatio nnz bak 


Thus Brzsson; e Adssolved two: vm 


of common salt in 76 of water, in the tem- 
perature of 61 found the specific gravity 


of the solutioũi to be-1,079 7 but the solution 
of the same quantity of Glauber's salt in 
the same quantity of water had its spevific 


gravity 1,043. Nay, it required 4 parts 


Glauber to produce the same specific gra- 


vity (very nearly) as. was produced by only 
two of common salt, namely, 1,0795 z und 


yet in their crystallized state the specific 


gravity of Glauber is rather higher than 

that of common salt; for that of common 
salt by Fahrenheit's experiment is 2,1 25, 
and that of Glauber by Friend's experiment 


Therefore the water of erystallization adds 
nothing to the specific gravity of any so- 
tion, nor to any other effect produced by it, 
and therefore its distinet existence as sueh, 
or in a different state from other parts of 
the water, is perfectly ĩmaginary. Henee 
it is that the difference of elevation produced 
in water before and after solution is much 


greater in solutions of salts that contain 
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little or no water of ctystalliaation, avi vis 
triolated tartarin, common salt, calcined 


vitriol, „c. than in solutions of salts that 


contain much water of orystallixation; be⸗ 
cause in these the mere watery part con- 
tributes little to this effect. Thus, in those 
of vitriolated tartarin and caleined vitriol 
it-amounted to 4, and in that of common 
alt to 2g, but in that of Glauber it amounted 
anly to , in green vitricl to , as Dy. 
Watson g ede Phil. ve r. 1487 0 33¹ 
and Jaa ien Ane torte 10 % 

Nor can it be ib ehiiethe state of erys- 
talliz ation should be chosen as most favour- 
able to the exact estimation of the weight 
of salts; for, not to mention that many 


alte. very commonly found in Mineral 


Waters are scare ever to be obtained in 
Aterystallzed state, as muriated lime, and 
muriated tnagnesia; it is certam, 1. That 
small quantities of any salt are difficultly 


ctystalhzed inte forms by which they can 


be distipguisbed “. adly, That the mother 
kqudr always retains some portion! 3d; 
That the erystals themselves retain part of 


Mom (ͤ 38316 29% W190 SER 
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the mother liquor. Athly, That the quan- 
tity of the water of crystallization is itself 
variable, according to the state of the at- 
mosphere . 5thly, That many salts, Such 
as soda and common salt, Glauber and Soda, 
Glauber and Epsom, &c. cannot be per- 
fectly separated by crystallization, nor con- 
sequently their weight duly ascertained. 
Hence, if neutral salts even existed in 
their crystallized state in water, yet this 
mode of estimating their weight must be 
deemed the least accurate, and the weight 
of their simple saline part should other wise 
be investigated. * : 
I know of only, one exception, _ that 
is vitriol of iron; for though this does not 
exist in a crystallized state in water, yet 
neither does it exist in the de-aqueated, state 
in which we can procure, it, as in the heat 


| applied to strip it of its water it attracts 


: sessed. 


more oxygen than s. in Wen it DPS: | 


s AA . = © 


On 
e RD the i most 2 UAE + in 


. Furope, '3ays, that it requires the greatest skill to- ob- 


tain salt. furnished with the due quaiitity" of Water of 
crpnalligatign.. ae, 2 ol Þ+ 46> ps * 
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Tur ute of Mineral Waters com- 
prehends three branches of inquiry; viz. 
rst, The determination of the different 
species of salts contained in the Mineral 
Waters, 2dly, The estimation of the quan- 
tity of each in a given quantity. of the 
water, either by weight, as in pounds, or by 
measure, as in à gallon, quart, &c. And, 
lastly, The determination of the species 
and quantity of elastic fluids contained i. in 
a free and uncombined state. e "TE 
The determination of the species of salts 
has hitherto been attempted, partly by infe- 
rences from the results of tests, and partly 
by their actual exhibition, some in a erys- 
tallized and some in a desiccated 18 being 
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obtained by evaporation to dryness, and 
separated from each other by the- skilful 
application of spirit of wine of different 
densities, and of water suecessively applied 
in unequal quantities and of unequal tem- 
peratures to the dry saline mass, with 
various incidental solutions and preeipita- 


tions; and lastly, by the solution and pre- 


cipitation of the aerated earths, or ascer - 
taining the ien e e as are 8 
% ̃ ÜN ne 
I shall now state my e e to __ 
of these modes of investigation, as com- 
. r 2 69 683 Tir 
15 x or rer. ee 
Tests as e qppliad,” are gene- > 
rally allowed to afford only conjectural, not 


_ demlonstrative inferences even of the Species” 


of salts contained in Mineral Waters, at 


least in the cases that most frequently | 


oceur. | Thus Fourcroy, one of the most 
skilful and experienced hydro- analysts of 

modern times, speaking of the water of 
Vaugirard, tells us, that, “tests announce 
* the presence of sulphuric acid, lime, 
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maguesia, &c in that water; but that 
these indications are far from affording 
us a satisfactory knowledge of the prin · 
D eiples contained in it, of which evaps- 


| $rxation: alone (conveys a certain and exact 


account.” ne det Bae. eee 
P 371. biis eiche 

Sidenetti, in hig 1 8 of 
he water of St. Vincent, after: relating the 
results of the application of a few tests, 
concludes by telling us he will pumue this 


inquiry no farther; “ for though tests are 


* not without their use, yet 10 certain 
„conclusion can be drawn from them.“ 
Analyte des Eaux de St. Vincent, 31. 
Bergman also, to whom this mode of 
inquiry is $0 much indebted, admits that 
it n als afford grounds for an 


vities: and ee ee yet he Cain that 
even in this respect much might be effected, 
though until then they never had been em- 
ployed with that view, 1 Bergm. 89. His 
predietion has lately been fully verified by 
Dr. Black and Mr. Klaproth, wy” 0 gone 
GED] Hassenfraz. 4 
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Foureroy has well explained the source 
of the insufficiency and inaccuracy of tests: 
They announce, it is true, some earthy 
«* or alkaline bases, others of them acids, 
„and others also metals; yet they do not 
« always inform us with what acid this or 


+ that basis is united, nor consequently the- 


true nature of the matters contained in 
e the waters. It is true, that the know 
edge of double elective attractions throws 
« in” many instances, much light on the 
«© gubject, yet in many cases much uncer- 
« tainty still remains; as when the vitriolic 
« acid is united both to lime and to mag- 
4 nesia, and the muriatic to magnesia; or 


<« when the muriatic acid is united to lime 


and magnesia, and the vitriolic to lime. 
« Of these combinations tests give us no 
« information. Analyse des Eaur d En- 
ghien, p. 69 and 70. DDD 
It must however be allowed, that in some 
cases the constituent specific ingredients 
have been inferred from the indications of 
tests, with great sagacity and ingenuity, by 
some German chemists, particularly Gren, 
Westrumb, and Reuss. But cases occur 
that evade detection in the usual mode of 
a 
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applying them. Thus, in the waters of 
Bilberger both Epsom and muriated mag- 
nesia exist, as Gren conjectured, but without 
any proof derived from the tests he applied, 
for the muriatic acid, without contradicting 
any of them, might have been united solely 


8 to an alkali, 1 Crell, Beytr. 3 stuck, p. 69. 


The usual method of applying tests 
is similar to that of sending out adven- 
turers to an unknown country to try what 
discoveries they can make, hence their | 
indications are vague and unconneeted.— | 
Whereas if they were limited to some 
particular object, and so combined and 
arranged as to prove or disprove its exist- 
ence, their indications might be rendered 
certain and precise; and such information 
J have already shewn them capable of con - 
veying, when employed. with- On: and 
definite views. 825 
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As the mode of investigating the contents 
of Mineral waters by tests, as commonly 
employed, is frequently ineapable of dis- 
covering either various species, or quantities, 
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so the pursuit of either object of inquiry 
by evaporation, and the train of operations 
that succeed it, is not only on many occa- 
sions vain and fruitless, but even fallacious 
and inaccuratmme. | | 
The fallacies to hieb toad gives 
rise have deen noticed by Mr. Fourcroy, - 
ever since the year 1788, and some 0 


them he has indeed happily obviated.— 


Thus he has shewn that when hepatized 
waters are evaporated to dryness, the 
sulphur re- acts on the aerated lime con- 
tained very frequently in those waters, 


and converts it into an hepar, and When 


spirit of wine is afterwards applied, the 
hepar is dissolved by it, and consequently 
the aerated lime can at no period of the 
analysis be discovered. But when the 
spirit of wine that contains this hepar is 
again evaporated to dryness, the sulphur 
is converted partly into sulpburic and partly 
into sulphureous acid, and thus a selenite 
is formed, and if the water contained 
muriated magnesia, Epsom will also be 
formed, and thus the original ingredients 
are completely metamorphosed and — 
M 2 
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guised, Analyse de kn Se p. 270 
and 325. 


In addition to this 8 grounded | 


on experiments, which he 'purposely- insti- 
tuted to verify them, I shall farther remark, 
that Mineral waters frequently contain in- 
compatible salts as already stated, one or 
Uther of which is indeed in an inconsider- 
able proportion, but when by close evapo- 
ration they are brought together in an 
inconsiderable space, they decompose each 


other, and thus salts are exhibited _ | 


the water did not originally contain. 

Again, the usual practice is to weigh 
the saline mass left after evaporation, 
before and after treating it with spirit of 
wine, in order to judge by the loss of 
weight how much of it had been taken 
up by the spirit, see 1 Bergm. p. 181, 5 
Fourcroy, p. 127, and 1 Westrumb, 2 heft, 
p. 119, and 140. Now it is easily seen 
that the difference of weights can decide 
nothing in this case, unless the degree. of 
desiccation before and after the treatment 
with spirit of wine, be exactly the same, 


which can never be expected to happen, 
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not only bepause the same degree of heat 
cannot be exactly attained, nor the saline 
mass exposed under exactly the same sur- 
face, but also, because the salts that remain 


| after the action of the spirit of wine retain 


water much less powerfully than those 
which the saline mass contained, before 
it was exposed to that menstruum. Nor 


can this ineonvenience be remedied by 


weighing the contents of the spirituous 
menstruum after its evaporation, for these 
will be often found to weigh more than 
the spirit had really taken up, because it 
deposits its contents in a erystallized state 
which nevertheless it had taken up deprived 
of their water of crystallization; and this 
is particularly observable Where muriated 
magnesia ia concerned, as Fourcroy* has 
well remarked, Analyze q Engbien, p. 284. 
The various losses of weight above; men · 
tioned have also been noticed by him; 
ibid. 282, and by Westrumb, 2 Westr. 2 


heft, p. 43, and cannot have escaped any 


experimenter. The process that next suc- 

ceeds the treatment with spirit of wine, 

namely, the solution of the more soluble 

salts, by adding to the dry residuum cight 
M 3 | 
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times its weight of cold water, and separa- 
ting them from each other by crystalliza- 
tion as recommended, 1 Bergm. p. 122, 


and 126, is still more grossly defective; 


and ineapable of answering the end pro- 
posed in a great variety of cases, not only 
from the inverted order of solubility, when 
the least soluble are also in the least quan- 
tity, but also from the avowed impossibility 
of an exact separation of many species of 


salts by this method. Thus, it is well known 


that common salt and soda, common salt 
and glauber, common salt and Epsom, 
glauber and soda, glauber and Epsom, 
muriated lime and muriated magnesia, nay, 
not even nitre and common salt can be 
exactly sepatated by crystallization; and 
hence in all these cases the most skilful 
and experienced analysts have of late been 
necessitated to have recourse to estimate 
their qantities by calculation. As the 
methods they have devised are curious and 
instructive, I shall here briefly relate them. 
1. Common falt and toda, both being 
crystallized and exactly weighed, Bergman“ 


g 1 + * il 


Ae nee 1 Bergm. p· 132. 
bf . ' 
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requires that the soda be saturated with 


dilute vitriolic: acid, and the quantity of 
this acid employed, noted. Then that the 
same weight of the same dilute acid should 
be saturated also with crystallized soda, the 
weight of which must be the same as that 
of the soda mixed with the common salt, 
and this weight being substracted from that 
of the aggregate of both, gives that of the 
common salt. Here it is supposed that 
the crystallized soda in both cases con- 
tains the same quantities both of water 
and fed air, if not, the quantities of 
real alkali will undoubtedly be equal, but 
those of each alkali in its crystallized 
state an is Wen e n a 
: , ESA in jen case tad 4M 
compound mass of both (after weighing 


it) with distilled vinegar, and then separates 


the acetited soda with spirit of wine, and 
thus obtains the common salt single. The 
alcohol must indeed be highly rectified not 
to attack the common salt also, as will 
soon be seen. 


- 
* . W * 5 3 
# 3 2 wh N f - 4 14 


* Analyze de 85 Welt p. 10 . 
2 eien 
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Ife Marquis de Breze“ in a similar W. 
case re- dissolved the compound of both of 
salts, and treated the solution with a solu- in 
tion of nitrated silver as long as a precipi- | 
tate appeared, and then treating the pre» 7 


cipitate with nitrous acid, estimated the m. 
weight of the common salt by that of the in, 
muriated silver, as that alone remained 2 


undissolved by the nitrous acid added. dil 
But he supposes that 135 grains of muriated he 
Silver indicate 65,35 of cr d com- 10 
mon salt, which is not ex ace. w. 
2. Common: Salt and Glauber; if the the 
quantity of common salt exceeds or equals cal 
that of the glauber, Westrumb+ Separates ac 
them, first by obtaining much of the ba 
common salt by crystallization, and then qu 
adding dilute spirit of wine, he ob- ba! 
tains nearly. the whole of the glauber, Wi 
after which the remainder of the com- str 
mon salt is obtained by evaporation. by 
But if the quantity of glauber be pre- wh 


| dot gh he separates it intirely by spirit 13 
| of wine. This application if n of the 
12 ” 0098 tai 


* Mem. Turin, 1788, p. 1 of 
t 1 Westr. Abhandl. p. 290. 2 Westr. Kleine, 
Abhandl. 2 le, p. . n | of 
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wine I consider as à great improvement 
of the halurgie art, for which we are 
indebted to Mr. Westrumtb. 
3. Soda, Common Salt and Glauber; 
Klaproth estimates the quantities in 2 
mixed solution of all three in the follow< 
ing manner, which is by far the most 
exact. 1. He saturates the soda with 
dilute vitriolic acid (382 grains of which 
he previously found requisite to saturate 
100 of desiccated soda, and to afford there- 
with 132,5 grains desiecated glauber) 
| then, (knowing that 100 grains of desic- 
c cated glauber would, When treated with 
| acetited barytes, afford 168 of desiccated 
; baroselenite) he estimated the whole 
N quantity of glauber from the quantity of 
8 baroselenite which it afforded when treated 
; with acetited barytes, from which he sub- 
. straeted first, the weight of glauber formed 
by che addition of the vitriolic acid, of 
- which, as already said, 382 grains afford 
t | 13245 of desiecated glauber, the - remainder 
f then was the glauber originally con- 


2 tained in the solution, and the quantity 
: of factitious glauber being known, that 


of the soda was also discovered, as 132% 
grains of desiccated glauber corresponded 


© 170 oN TRE ANALYSTS ' 


with. and was afforded by the saturation 
of 100 grains of desiccated soda. Lastly, 
the solution now / containing only acetited 
soda and common salt, he estimated the 
quantity of this last, by decomposing it 
with nitrated silver, having shewn that 
233.5 grains of muriated silver well dried 
corresponded with and proceeded from the 
decomposition of 100 grains of pure com- 
mon salt, dried by exposure to ine e 
n 1 Klapr. p. 333 and 3343. 


On comparing the quantities of these 


hs obtained by Eren, in the ancient 
method, (erystallization) with those ob- 
tained by Reuss, by Klaproth's method, 
from the waters of Egra, which differ but 
little - in different seasons, I find the dif- 
ference to amount to 6 per cent. with 
respect to the common salt; 11 per cent. 
with respect to glauber; and 17 per cent. 
with respect to soda; Gren moreover 
observed that 91 grains of common salt, and 
46 of soda, could not be separated by aa 
tallization, 2 Chy. Ann. 1785, p. 333. 
4. Common Salt aud Epsom. F oureroy 


xeparated-and estimated them after weigh · 
ing the aggregate: of both, by decomposing 


the Epsom by lime Water, and thus con- 
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verting it into selenite, of which he easily 
freed the solution by evaporation, and this 
being filtered off, the solution afforded the 
common salt singly, whose weight being 
substracted from the aggregate, gave that 
of the Epsom originally contained in the 
water, Analyse de I Eeau d Eng hien, p. 
288. He tells us that the solution, though 


consisting of 432 grains When evaporated 


for the purpose of obtaining the common 
salt, retained no selenite (as he found by the 
barytic test) which otherwise might be Sus- 
pected; Westrumb would probably have se- 


parated the Epsom by spirit of wine, which 


18 e the quickest method. 90 

5. Glauber and Epsom. Bergman, hea 
noticing that their, crystals often. much 
resemble each other (but that those of the 
former are commonly larger and more 
depressed) as both are bitter and subject 
to efflorescence, yet easily distinguishable 
by adding lime water, tells us he deter- 
mines the quantity of each, when both 
are mixed, by weighing and then dis- 
solving the aggregate of both, aſter which 
he decomposes the Epsom bs calls and 
by adding vitriolic acid to the | precipin 
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tated magnesia recomposes Epsom, the h 
weight of which he subetracts from that I © 
of the aggregate, the remainder gives the 
weight of the glauber originally contained Pl 
in the aggregate, 1 Bergm. p. 128 and 


129. He adds, that the weight of the 8 
Epsom might also be inferred from that i * 
of the precipitated magnesia, (which shews by 
that great man had the method of estima- 1 
tion * employ already in contemplation.) 4 
In this case however it would be better to ch 
precipitate the magnesia by lime water, as F 
then it would be obtained free from fixed : 
air; there is no danger that gelenite would 5 


be precipitated with it, as the abundance 
of water would keep the $elenite in solu- Pf 
tien, and to obtain the whale of the mags. 


- nesia, the solution should be heated to FA 1 
If the quantity of Epsom were very small, 4 
there would de an obsolute necessity of 1 
recurring ta this mode of estimation. © 
Westrumb observed that 65 grains of 
Epsom and $09 of glauber could not be f © 
separated by ee 2 1 p- a 
45 „and 46. | | 
| 55 lakes | Lim * Muriated Mags Ly 


Te separate and oskimate bach of 
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these, Klaproth first weighs the aggregate, 
then precipitates the warm solution of both 


by soda, then super-saturates the preci- 


pitate with vitriolic acid, continuing the 
heat for some time, (I suppose, to be cer- 


tain that the calcareous earth was wholly 


taken up, and to expel the fixed air,) after 
which he saturates the excess of acid by 
aerated lime: The selenite thus formed 
he filters off, then evaporates gently to rid 
the solution of any remaining selenite, 
the solution then containing nothing but 
Epsom, he crystallizes by exposure to the 
air, ce-dissolves the crystals, decomposes 
tbe Epsom by soda, and dissolves the 
precipitated magnesia in muriatic acid, 
evaporates to dryness and substracts its 
weight from the original aggregate, and 
thus obtains the weight of both the ingre⸗ 
dients, 1 Klapr. p. 685 Dr. Garnet, in 
his Analysis of the sulphur water of Har- 
rowgate, 5 p. 44, applied also the vitriolic 
acid to separate these muriats; the selenite 


thus formed he separated, and estimated 


the quantity of lime it contained and the 


quantity of muriated lime that quantity 
would 995 by Bergman 8 computation, 


/ 
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and substracting this from the original 
aggregate, found the weight of the muriated 
magnesia. | 

* Westrumb separated 5 ae aſter 
weighing the desiccated aggregate, by 
adding lime water, whose proportion of 
lime he had previously ascertained. Thus 
he obtained the magnesia unaerated, this 
he dissolved in Muriatic acid, evaporated 
the solution to dryness, and substracted 
the weight, from that of the aggregate. 


Fourcroy employed nearly a similar pro- 


* Analyse d' Enghien, p. 374. 
7. Common Salt, Muriated Lime, and 


| Muriated Magnesia; Gioannetti, to estimate 
these, after weighing the aggregate, pre- 
cipitated the muriated earths by semi⸗ 
aerated tartarin, sepatated them from each 
other by vitriolic acid, the selenite and 
Epsom he easily obtained apart, and 
decomposed each by semi - aerated tartarin. 
To each of the earths he attributed its 
own weight of muriatic acid according, 
as he says, to Baume's computation, and 
substracted the joint weights from the 


aggregate, and thus obtained that of the 


common salt, Gioannet i, p. 97. 
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Tre Analysis of a Mineral Water em- 
braces, as I have already noticed, two 
objects ; the discovery of the different spe- 
cies of ingredients contained in it, and the 
determination of the weight of each. How 
the species are discovered, 1 have already | 
set forth in the chapter on ; Tests. The 
quantities of solid ingredients J determine, 
in most instances, by estimation, as being 
the least laborious, in many cases equally, 
and in many the most exact. This esti- 
mation is founded for the most part on my 
own experiments, confirmed by those of 
the most eminent analysts, as I have shewn 
in a paper presented two years ago to the 
Royal Irish. Academy, and now published. 
The salts I consider in their desiccated 
state, for the reasons given in the fifth 
chapter of the first part. I now proceed 
to state the order in which the several par- 
ticulars of the process should be conducted, 
according to the method I here propose. 
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. 1. To DETERMINE THE EXISTENCE AND 
 WANTITY or THE AERIAL FLUIDS. 


The first step I would take ator ex- 
amining the physical properties of Mineral 
Water, would be to examine the existence 
and quantity of the aerial fluids they may 
contain. How the existence of each ——_ 
nen 1 have e shewn. 


1 1. or FIXED: AIR, 

Fired al nay exist in a \ Mineral 3 
either pure and unmixed with any other 
species of air, or mixed with common air, 
mephitic air, or oxygen air, or with _ 
I air, or n as air. 


7 ' 


OF FIXED AIR, PURE, on MIXED WITH 


- ATMOSPHERIC, OXYGEN, OR MEPHITIC 
8 AND VNCOMBINED, | 


"Ta Let: a rethrt or indy furnished with a 


15 bent neck or tube, whose capacity is 
known, be filled to ̃ of its cubic contents 


with the water whose aerial contents are to 


b 
þ 
c 
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de eamĩined and connected (in the well- 
ku wi manner) with a mercurial apparatus; 
containing à jar also accurately divided into 
cubic inches and tenths of cubic inch, and 
let ts contents be equal or nearly equal to 
those of the tetort/. or body and bent tube. 


2. Let the water be heated to ebullition 


for a quarter of an h out. 


bag. When all is cool, let the mercury 


within and without the jar be brought/ if 
possible, to à level; if not, let the number 
of cubio inrhes it contains be found, witli 
the temperature and the barometricalb height, 


anch unbtedo ignis wh e tegie 
4 This being done, let a solution of 


eaustic tartarin be gradually introduced into 

the jar, and the jar shaken therewith gently 

until the flxed air is absorbed, and note 

the nüörtiber, of inches! thus absorbed , . ad 
et 

their cir, proportion. to the whole qua ntity. GEE, 


Raise VII 1378 


12 Ss» ME 1:3 vm ZINENBORS 34: to ino Re 


2 1 prefet eaustic tartarin to lime-water, because its 


Solution contains more tartarin than lime- water does 
of lime (if the bulks of both solutions be equal z) and 
therefore absorbs fixed air much more quickly and 
if-thejabsorption be much delayed; iliere is some danger 


dat the barometrical height and temperature may 


3 which 1 mech an alteration in the bulk 


N 


— — — 
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5. The next step is to find the whole 
quantity of air in cubic inches, under the 
given barometrical height and the given 
temperature. Here two cases may arise; 
either the mercury within and without 
the jar is brought to a level, or it 
is not; if it be, then no calculation is 
requisite, the number of inches correspond 
ing with the actual barometrical height and 
temperature being then truly expressed. 
jar cannot be brought to a level, then the 
number of inches corresponding with the 
given pressure of the atmosphere andi tem- 
perature must be sought by: calculation, 
| ae Ade is; ee 10 0b. 


92575 Is C3 bd Hahn bi n 44 2 
ef the Fer Fg air, and * the quancity, abwrhed | 
would be rendered doubtful. Some adyise, in order to 
hasten the absorption, that the j jar should be transferred 
into a tub of lime-water, - and shaken therein; 6 but to 
say nothing of the enormous quantity of lime- water 
requisite, some common ait is by agitstion expelled 
fram the lime -Wwater, and unites to the residuary air 
unabtorbed, and renders its quantity doubtfulʒ the tem- 
Perature is also frequently different from that af the 
merrury ; and if the air within and without the jar be 
nat on a level, the quantity of tesiduary ait must be 
eulculated anew. 06 23YDUIE DION Moi, 928457 > 


4 
** 
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serve, that, when any part of the jar is 
filled with mercury and air, and the mer- 
cury is above the level of that contained 
in the tub, the air always occupies à greater 
space than it would if the n within 
and without the jar was upon a level; be- 
cause the weight of the atmosphere is not 
intirely counterbalanced by the elasticity of 
the air within the jar; but part of it is 
counterbalanced' by the weight of the met-" 
cury within the jar that rises above the 
level of that without the jar, therefore the 
air within is not so much compressed as it 
would be if acted upon by the whole weight 
of the atmosphere. Hence, to find che 
space it would occupy if subject to the 
whole pressure of the atmosphere, institute 


this proportion. ' As the actual height of 


the barometer in inches and parts of an 
inch is to the ame height, less the number 
of inches of mercury in the jar :: so is the 
number of inches, c. occupied by the air 
in the jar, to the number it 'would occupy 


if subject to the WO! e of the 


atmosphere. *E 
Thus, Aae the bikes to stand 


N 3 


at 30 inches, and that the — in the 
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Jar ocrupies 8 inches, and that the air ocgou- 
pies 7 inches; then, if the air was subjegt 
to the whole pressure of the See gebe, ab 
would occupy but edi 118 99170911 9417 
For, as 30. 30—8 3 80 are 7 to 671 
If water be used instead of mercury, 
chen 13,6 inches of water in the jar are 
equal; to one of mercury, and one inch; of. 
water 1s, equal to, 0,055 of an inch of mier- 
cury, a a which in most cases may 
be neglected. W T6} en ee ee 
We are nent to e number of 
inches. of fixed air which are supposed to 
have. been. absorbed, and. this. also must be 
found by calculation, if the mercury within 
ang without the jar cannot be brought to a 
level; for the number of inches ahsorbed 
must be deduced by substracting those that 
rgmain; but, as. the mercury will rise still 
higher within the tube after the, absorption,. 
the true remaining height cannot be found 
without calcylauon. for the reasons wa 
5 big k i dmg 5 df 6 


hus in the example already; bt 


- barometer being at 30 inches, if, the PR: 
59rprign of the fxed air, 1 Naas 


* 
&-\ 
* 
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air 5 inches, then, as 30 3510 (20) 
: 50 are N then, 5.1 33 1, is 
the, quantity of fixed air absorbed*. _ 
The space occupied by the air under 
the given pressure of the atmosphere 
being thus found, we next proceed to ex- 
amine the weight of the fixed air absorbed, 
at the given barometrical height and the 
given temperature. INS quantity of 


| weight e of : air in a siven . 1s influenced 


. These calculations are Toad on the supposition 


that each space of the solid contents of the j jar (which is 
found by the weight of water it contains, viz. 253,18 of 
253-2 grains) ĩs also one linear inch in height. But, if the 


jar be not accurately cylindrical, or if the linear inch of 
the graduated space exceeds the number of cubic inches 
contained in that space, then the numbers above foynd, 
by calculation, must be diminished in the same propor- 


tion. Thus, if the linear height be 15 inches, bur, 


from the narrowness of the jar, the cubic contenis are 
only 12, then the number 5, 1 above found must be 
diminished'! in the proportion of 15 to 12. Thus, 28 
12 71 . 4.08. But if from the breadth of the 
jar the number of cubic inches in the graduated space 
excecds the number of linear inches of | height} then te 
numbers found by calculation must be increased in the 
same proportion. Thus, if the height be 12 inches, 
but the number of cubic inches 155 then, a8 12.1513 
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by two eauses, its pressure and its tempe- 
rature; the effect of each of these we now 
examine, and, ist, The weight of air in a 
given temperature is directly as its pressure, 
but its pressure is given by the barometrical 
height ; so that its weight in a given tem- 
perature at one barometrical height being 
known, the weight it would have at any 
other barometrical height and in the same 


temperature may also be known, Now I have 


found that 100 cubic inches of common air, 
at the temperature of 60“. weigh 30,929 
grains; therefore, if the barometer were 


2955, and the temperature also 60*. then 10 
cubic inches of common air would weigh 


30,414; for, as 30 29,5 :: 30,929 . 30, 414. 
Bui, zaly, If the temperature be above 
or below 60%. the weight of air of the same 
volume is diminished in the first case, and 


increased in the second case, by each degree 
above or below 60*.; and hence a certain 


proportion must be substracted from the 
volume in the first case, to reduce it to the 


bulk the same weight would have at '60*, 


and added in the second case, let the 7 
of the barometer be what it may . 


* Phil, Trans. 1771 Pp: Wt, 


oe. at 4.7 


E e 
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According to General Roy, Phil. Trans. 
1777, p- 704, i000 inches of air gain 2, 52 
by each degree of heat, between 327. and 


829, that is, nearly 2 of the whole, by 


each of the 5o'. een, ee 
320. and 822. | 
According to Sir Sn Shuckburg, 
ibid. p- 563, 1000 parts of common air gain 
2,48 by each degree between 327. and 71“. 


which agrees very nearly with the former 
statement; so that we may take 44» as the 


mean increase for each Se from 5 5 to 
* inclusive. . 
According to the 3 WY Mr. 


Prieur de Vernois, 1 Ann. Chym. p. 299, 
common air is dilated r by the 457. 
Fahrenheit of heat, between 327. and 7%. 


ank Wis ty rhe wy! each e of 


But, as the 8 of Generel Roy 5 


and Sir George Shuckburg are grounded not 


only on manometrical, but on a variety 
of barometrical observations, and differ 
little from each e W ow ON 
them. 
Then ee to be added, if the 
heat of the air be below 60", or zubstractod, 
1 
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af the heb be above 60%. in order to 98 
it to the bulk it would have if its tempe- 
rature Was 60“. is 7p" for n e below 
or abave 160%: 1h IRA ft T6129 
Thus, to reduce 100 en inches of air, 
thermometer 50*. to the bulk it would have, 
therm. 60. I say, 488 , 25, and „25 „ 10 
2,5; then 2,5 must be added to 100; then 
102, 5 is the bulk which 190 cubie inches of 
air would occupy if its webe age Was 6059. 
and the barometer not altered. any 


3. The volume of air at 60. 8 


found, and supposing the barometer at 300. 
then to find the weight of that volume of 
air, I say, if 100 inches, barometer 300. and 
thermometer 6. weigh 30,929 grains, 
. inches of air will weigh x, and = D, 
and x being found and S a, then, 4thly, 
To find the weight that number of inches 
would have at any orher (m) : barometrical 
- height, and temperature 60˙. I ay, as 300, 
ke hy 2: m 8 e, Ai . 0% Alis 


* + by \. : 
£352 * — F | - 3 of 7 „dt. . * * 0 


" EXAMPLE, „ 


Sappose you want the weight of | 100 
- 0 inches gf common air, therm. go,, 
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| barom . 2975. First find the" velurne "this 
| number of inehes would "occupy; barom: 
' , and” therm. 6. by the” khird rule tg 
the expansion would be 3 „25 for 
each degree, and consequently for 10˙ it 
5 is „25 K 10 = 2,5; then this bulk of ait 
would be 10235, Then, by the third 
l rule, I say, if 100 eubic inches of air, 
f cherm. 60. and barom. 30“, weigh 30,929 
N grains, 102, 5 cubie inches «toute weigh 
: 31, grams.” But the barometer stands 
s at 20,5 inches; therefore, by the fourth 
rule, the weight should bs 31,173; for, as 
f 30 31,702 grains :: 2955. 31,173 grains. 
l Thus, the weiglit of 'x69 cubic inches of 


, air at 50. is found, sinee it is 'the"sanie-as 
, that of 102,5 at 60?,' the mass not . 
0 altered by that suppositian; 9721 

8 To avoid the trouble of this b 
1 I have subjoined a table of the length in 


0 feet of a Column of ait of the temperatures 

and pressions that most usually occur in 
making experiments, (viz; for each degree 
of heat Berben 402 and 74˙. and cach 

tenth of barometrical height between 29. 

0 and 30,3) whose *arca of the base is one 

© ineh, and which” weighs * ; 
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from Sir George Shuckburg's observations; 


number of cubic inches that weigh 344, 32 
- grains; hence, by the rule of proportion, 


the weight of any other number of inches, 
within the aforesaid limits of pression and 
temperature, are immediately found. 

Thus, if it be required to know the 
weight of 100 cubie inches of common air, 
thermom. 50˙. barom. 29,5, I find by 
inspection that the length of a column of 
air of the above weight, so circumstanced, is 
92,19 feet, and 92,19 x 12 = 1106, 28 
cubic inches; and if 1106, 28 cubic inches 
weigh 344,32 grains, 100 cubic inches 
should weigh 31, 124 grains, which differs 


inconsiderably from the former calculation. 


So also the weight of common air in any 
particular case being known, to find what 
number of cubie inehes it would amount to 
under a given barometrical height, and in 
2 given temperature, is very easy by the 
use of the above- mentioned table. For 
the length in feet of a column of air 80 
circumstanced. Whose basis is one square 
inch, and which weighs 344,32 grains, is 
found in that table. Then, as 344.32 is to 
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that number of feet multiplied into 12 :: 8 
is the given weight of air to the 3 
of cubic inches it amounts to. Se igptls 
The weight of a given ae Fe e 
of common air, under a, certain pression 
and of a given temperature, being found, 
the weight of the same number of inches 
of fixed air so circumstanced, may be found 
pretty nearly; as, in most experiments hi- 
therto made, it was found to be to as of 
common air as 3 to 2. 
The weight of the fixed air FU TEAR 
2 volume in inches may also be found; for 
is to that of an equal weight of common 


air as 2 to 3 nearly, under the same pression 


and of the same temperature. Thus the 
weight of - 100 cubic inches of common air 
being 30, 929 grains, barom. 30“. therm. 
60?.; the volume of 30, 929 grains of fixed 
air is 66,67, for as 3, 2: : 100. 66,67. 
After the absorption of the fixed ain, 
some common air remains, and to judge of 
its quantity, that arising from the part of 
the retort or body left empty must be sub- 
stracted; to judge of its goodnęss, the nitrous 
e en 5 771 3 19 


„ en vs Au ak ves 


I forbear enlarging on the method, as 
it is now well known. Care must be taken 
that the water within and without the jar, 
(for these experiments should be made over 
water,) be upen a level that the quantities 
of air may be exactly found, else recourse 
must be had to the ealeulation already men- 
tioned; the nitrous air should be distilled 
from silver, and extracted without - heat by 
an acid as dilute as can be made to aet on it. 

'The proportions of each air I employ 


in this case is one measure of nitrous and 


one of the air to be tried. If the residuum 
exceeds 1,4 measures, then it is bad eommon 


Air, and if it amount to much more, then 


it is mephitie air diluted by the common 
air of the vessels. But, if the residuum be 
less than one measure, then the air so tried 
is oxygen air, and se much the purer as the 
residuum is smaller, but this also is Ie 
wa the air of the vesse. 

In 1779, Gieannotti, in his 2 of 
1 Water of St. Vincent, suggested ano- 
ther method of discevering the weight of 
uncembined fixed air in Mineral Waters 
which he thought more accurate than 
bai its weight from its volume, and 


. 
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which has since been recommended by 
many. It consists in adding à sufficiency 
of lime water to the Mineral Water before 
ebullition and after ebullition, and weighs 
ing the precipitated lime in both cases; the 
precipitate in the fist case, that is before 
ebullition, he thinks proceeds both from 
the uncombined and combined fixed air; 
but the precipitate, aſter ebullition, proceeds 
only! from the combined. Therefore, sub- 
stracting the weight of this latter precipitate 
from that of the-formet;. the, remainder-gives 
the weigbt of the preeipitate arising from 
the uncbmbined fixed fair singly, andrithis 
weight being had, he deduces the quantity 
of fixed air contained in it from Jatquinꝰs 


experiment, according to wich aerated 


lime thus formed and dried by exposure to 
the ait, contains 40,6 pen cent. of fixed air: 
This method is indeed ingenious, but 
highly fallacious, fur it is grounded on 
the suppositibn that theiprecipitate in all 
cages. consists of aerated dime singly, since 
it is by the different weights of this pre- 
cipitate, before and after ebullition: that the 
quantity of fixed air is trace. But it is 
not true that the precipitate in every case 
consists singly of aerated lime, for lime 
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water precipitates also aerated” magnesia 
by taking up its excess of fixed air which 
kept it in solution, and also magnesia in an 
unaerated state, if any Epsom or muriated 
magnesia existed in the water, and also 
argil if there were alum; and also aerated 
iron; and also part of the gypsum formed 
by the decomposition of Epsom, if any Epsom 
were in the water. Nay, also, it precipi- 
tates the aerated lime that may have been 
in the water, and thus the first precipitate; 


before ebullition, will consist of the àerated 


lime deposited by the lime water; and also 


Phus the second precipitute, viz. that formed 
after ebullition, will not contain the Whole 


of the combined fixed àir (as this method 
gupposes) that was contained in the first 


_ precipitates consequently the remainder left 
after substraction will be greater than it 
would be if the whole quantity of the 
combined fixed air; taken up before ebulli- 
tion, were substracted; therefore the true 
weight of the precipitate; proceeding from 
the uncombined fixed air singly, cannot 
be found by this method, when aerated 
35 N op: the Mineral oaks 


of thir/pre-contained in the Mineral Water: 
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unless after ebullition the weight of aerated 
lime deposited be xnoẽwẽõn. n 

In the analysis of the water of St. Vine 
cent, these causes of etror did not indeed 
occur, as it did not contain aeratad won 
or any earthy saltsz but, in other cases, 
they. have frequently occurred, as may be 
seen eee pf 18d rloidw is 


ni DISYD EL £4; oc ien Hou 


Ti It. ro POTION otters vikum 
"2 AND. sur nunkots Aus. 


1117 AB Birnen o tons aut 248 > 


5 boch airs: he, etractedanfrom the 


water in a pneumatic: cuercurial apparatus 


ia the manner already mentioned, and let 
both be absorbed by caustic taxtarin. T 
effect this absorption and preservei the alkali, 
the air, after estimating its bulk, - $hould:be 
introduced into a bottle filled with tartarin, 
caustic or semi - caustic tartarin. 
When the air is absorbed, let the tartarin 
be gently Evaporated./ to dryness, and left 
exposed to the atmosphere for a few days: 
the part that has taken up sulphureous air 
will be converted into vitriolated tartarin, 
or sulphat of tartarin, which may be se- 


* 
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parated fro che carbonat by addifig dilute 


marine acid as long as an⁰ͥůãx effervestenes 
appears; aud then fflterihg the solutioh; 100 
grains 05 witriblatedo tartarlit contain 45 of 
salphieis2a0id; and a gef this acid contain 
2 of sulphur, which; when combined with 
25 of o gen, would gie 30 of sulphureous 
air, which barom. q go itherm? 60%, 
would form about 42,72-cubic inches. 

aa Fhe quantity - of Sulphurequs, air may 


also be estimnated.xery, nearly byithe cautious 
and gradual addition of hepatic air, as this 


al aucb the igelphateous, Are on mixtiire in 


: e delle, auge olttirely converted 


iatob stülphur; as Ehabesbe wn in the Phil. 
Trans! iwj86, the retnainder being only 
th& oft both arg, the ſtxed air remains 
unaltered, and its: quantity may therefore 
be estimated / by trausferring it to anotlier 
nan 
abo we. nien 0132U83-10797 10 Din 
1 . air maycalso be dis- 
covered: by the eight of vitridlated ever 
or mereury which it precipitates flom the 
nitrated solution of silver. 280 3603 118d 96! 


nit Diskette oni bor 9 10” ad II 
e od vain 10% bl W 10 gl: 
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C ür. ro strAAATE AND ESTIMATE 
4 2, FIXED AND. HAPATIC ALS. 


18th Expel both alrs by heat, and receive 
them in a jar over mercury. Thus the 


whole of the fixed air, and Parr of the 


hepatic, will be obtained. 


2dly, Carry the jar into a tub of warm 
water, to get rid of any mercury that may 
adhere to it, and immediately after into a 


tub filled with moderately strong nitrous 


acid. The hepatic air will immediately be 
absorbed, and the fixed air remain single. 

zZaͤly, Transfer this air into a bottle filled 
with hot water, and thence pass it into a 
jar filled with mercury, and estimate its 
quantity by absorbing it with bps ak tar- 
tarin, as above. 

It is not possible to separate fixed and 
berate air by lime water, as this water 
absorbs both (as the Marquis de Brezẽ ob- 
served, Mem. Turin, 1788, p- 45.5 and - 
Westr. 111 and 1125 and ny own experi- 
ments ts prove) e "uy 
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FX IV.. TO. ESTIMATE HEPATIC AIR, 


e two pounds, or a quart of he- 
patic water into a jar or bottle, so as to 
fill 4 of its capacity, and place it in a tub 
filled with common water. Into this bottle 
introduce a few cubic inches of nitrous air, it 
will immediately be decomposed, and: after 
some time, the water will become turbid; 
continue letting up nitrous air as long as 


the redness of its mixture with common 


air evinces its decomposition; this done, 
turn up the mouth of the jar or bottle, and 
blow out the residuary air. If the hepatic 
smell continues in the water, repeat the 
addition of nitrous air as above, until the 
smell is destroyed. The hepatic air being 
thus decomposed, and the sulphureous 
ingredient rendered visible, add a few 
drops of nitrous acid to prevent the preci- 
pitation of the earths, and let the water 
be heated to 150“. of Fahren. for half an 
hour and then filtered; the excess of weight, 
which the dried filter will gain over its 
original weight, will discover the weight 
of the sulphur contained in the water. 
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One hundred cubic' inches of hepatic 
air contain about 30 grains of sulphur, | 
the remainder being inflammable air and 
water, According to Bergm. 8 grains of 
sulphur are equivalent to 60 Swedish 
Inches 295,62 English; if so, hepatic 
air should be much lighter than common 
air, whereas it is evidently heavier; hence 
2 grain of sulphur denotes 3, 33 Cable 
inches of hepatic air. ö ene 

All other methods of estimating oh 
quantity of hepatic air are insecure- Thus, 
for instance, it cannot be wholly separated 
by pneumatic distillation, neither over 
water, as this absorbs it, nor over mercury, 
as this partially decomposes it, as I have 


experienced; and Fourcroy Aualyte des Eaux 


d' Engiien, p. 319, and 320, and g Four- 
eroy, 123, and the whole of it is never 
expelled, not even by ebullition, 1 Bergm. | 
p. 246, and 247. Nor does the affusion 
of highly caophitized Nitrous acid perfectly. 
precipitate it, it soon becomes too dilute, 
as Bertliollett has well observed, New Roz. 
Tom. 3, p. 444, (unless presented in the 
manner e ede ee * much ex- 
hales. - Mam 15108 een Wires » Sax 
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Nor is precipitation by the 5u/phateous 
arid a proper method of estimating its 
quantity, as the ꝓtecipitate consists of the 
gulphur contained in that acid, as well as 
of that contained in the Mineral water. 
ITbe ory-muriutic acid also e 
Enn from sulphurated waters, but then 
the stnallest excess of it oxygenates the 
er, e and cunverts it into wc 


acid. n 008 

Tt 1 12 4 
2 9 4 x 4 ? * 4 n " * b "I -_ - By „ % hy * _ : 
ꝓCꝓCCFꝙcr; IM, CP 11 110 


F. 2. TOUESTIMATE THE 80115 A 
55 137£9%% DIQUID ating 

e teien Se dien 
Having meme the: quantity wins 
spedies of elastic fluids,- in à given weight 
or meusure of a Mineral water; the next 
step I should take would be to determine 
the quantity of the arrated substances con- 
tained in it, for this purpose, if the water 
be rwlphuratedy it shôuld first be: deprived 
of its sulphur, either by expesure to the 
air under a large surface for 5 or 6 days, 
if only a few pounds be examined, or 18 
6r 20 days if the quantity be large; or 
by tke gradual addition of litharge, as 
long as any hepatic smell remains; both 
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methods Fourcroy tells us he band ey 
efficacious; | but the last is much more 
expeditious, Analyse de Þ Eeau d Enghien, 


p. 279, 280, and 158. After which the 
water is to be filtered and boiled for half 


an hour, to deprive it, if possible, intirely 
of earthy or ' metallic carbonats. When 
litharge is not used, the carbonats are to be 
taken up by muriatic acid, separated from 
the sulphur by filtration, and investigated 
and estimated as will presently be shewn. 

If the water to be examined be not gu- 
phurrous, but simply acrated,; à portion of 
it is to be taken fresh from the spring, 


(not less than 7000 grains, but it will be 


better to take 14000 or more) and let to 
boil for at least a quarter of an hour, 
then exposed to the air, set to cool, and 
filtered as in the former ease. Nay, 
though the water should give no sign of 
fixed air, it should be treated in the same 


manner, for sometimes the quantity of 


this air is 80 small as not to be dis- 
coverable by -pneumatic-distillation. If the 
water contains volaltali, how this is to 
be estimated I have already she wn, part 1, 
chap 1, F. 4. Then another portion of 
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it is to be freed from this and from fixed 
air by ebullition a8 n and the ae 
logs: off. | 58 25 


* 


To ESTIMATE, EACH OF THE ABRATED 
. | SUBSTANCES, 


The acrated. ingredients may Fre ba n 
. lime, atrated magnesia, aerated argil, 
or aerated iron, all which are deposited by 
obullition, and the manner of discerning 
each has been shewn in part 1, chap. 2 


Y 75 all being dissolved in the muriatic 


acid, except argil, and perhaps selenite.— 
This solution filtered will also leave / sul- 
phur on the filter, if yy were Weld: 19 
975 Water. 
I. If the muriatic 3 5 Ga to 
- contain, calcareous earth  5ing/y,-or any 
other acrated - ingredient 5ing/y, let the 
solution be precipitated by aerated soda to 
saturation, and then boiled; each ingredient 
Will thus be had in an aerated state as it 
existed in the water, the calcareous earth 
should then be dried in a dark red heat, 
the magnesia in a heat of 600*, and the 
iron in a heat of about 80“, and immedi: 
alely weighed, | 
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2. If iron be among the ingredients thus 
held in the muriatic solution, let it be 
precipitated: by caustic volalkali, adding it 
only as long as a reddish precipitate is 
perceived; a little of magnesia, if any be, 
may be thus precipitated, but on heating 


the precipitate exposed to the air for some 


time, in à heat of about 200%, and then 
treating it with distilled vinegar, added 
repeatedly and in small quantities, as 
long as by alkaline tests it is found to 
contain any, the magnesia will be taken 
up, and the calx of iren left single. If 


there be no magnesia, the iron singly will 


be precipitated; the iron thus obtained is 
to be re- dissolved in marine acid, and pre- 
cipitated by an acrated alkali e dried 
and weighed. 

3. The acetited magnisis (if. math is 
next to be ene and estimated as 
above, | | 

4. The mu We 1 Ke freed 9 
7-00}, and from part of the magnesia, (if 
it contained any) is next to be regorted to. 
If it contains lime singly or magnesia ging. 
these are to be precipitated and estimat 
as in No. 1, adding ta the weight off 


04 4. 
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magnesia that also nme from, tho 

distilled vinega. 
5, If it contains init me e 


are to be separated by adding moderately 


strong vitriolic acid, as jong as any pre- 
cipitate appears, then heating the solution 


slightly, and adding spirit of wine; the 
selenite thus precipitated beimg filteted off 
ant heated! gradually to reditiess fot half 
an hour, will thus be desiecated, and of 


this 400 grains tontain 38,81 of lime, 


which if atrated would form 70 of desc. 


cated aerated lime. 'The magnesia may 
nbw de precipitated from the muriatic 
Sdlution by semi- aerated _ Grieg): aca 
weighed. as above. | 

But the whole. of che Sanaa e 
is not precipitated by ebullition, to obtain 


the remnainder, the boiled water must be 
evaporated nearly to dryness; thus the 


aerated magnesia and selenite will be de- 
posted, and by successively adding distilled 
water | boiling, and in large quantity, 
the selenite and other ingredients will 
be re- dissolved, and the magnesia re- 
main single, and being collected may 
be dried and weighed. - Or tbo 
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deposited magnesia and selenite may be 


separated by distilled vinegar,” which will 
take up the magnesia and leave the selenito. 
The W 1 to be . = 
above. 

Lan, the cds; PREY 2 e 
should be estimated by weighing both 
when dried in a red heat, and noting the 
weight. Then decomposing the selenite 
by throwing it into a solution of soda 
heated to 180%; and saturating the soda, f 
there be an excess of it, with marine arid, 
least it should have taken up any argil, 
and making the solution boil for à quar- 
ter of an hour to expel the fixed air. 
Thus the argil and calcareous earth will 
be precipitated, and being dried, the mild 
lime may be separated by distilled vine- 
gar, the argil will thus be left single; and 
being washed, dried and heated to redness, 
its weight will be found, which, substracted 
from the weight of the aggregate of *argil 
and selenite, will give the weight of the 
selenite also. If the weight of lime and 
magnesia, or lime and argil, be very small, 
the following method of estimating their 
res pectiye quantities may be thought more 
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eligible,” 1. Let the mixed solution be 
ovaporated to dryness and weighed, then 
let both be re- dissalved in marine acid, and 
the 'magnesia be precipitated by lime water, 
and the precipitate dried and weighed 3 
and let the weight thus found, be sub- 
stradted from the Joint weight before 
found, the remainder gives the weight of 
the lime, but the weights thus found are 
the weights of the earths; in a de- aerated 
State; to ſind their weight in the aerated 
state in Which they exist iu the water, we 
must remark, that 55 grains of lime make, 
when fully aerated, 100 of aerated lime. 

And 45 grains of magnesia would make, 
if. fully aerated aud dried at 80*, about 100 
of aerated magnexia, but st it e 
water also. 

And 23 grains argil make up when. 
fully acrated, 100 of acrated argil by Berg- 
man's calculation; 1 Berg. Pe 37s Mars 
veau's translation 

Argil and lime are ee by lime 
water and estimated in the same manner, 


j 
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. A ni ho; | 
2 of. ag Water. 1 jar 
Aue , acrated subsrances by elution, 


"a $.+-u» - 


PI is not precisely the Water that was 
apa; under examination to obtain its 
aerial contents, that should now be em- 
ployed; for its quantity may! be too small 
for the succeeding examination, but any 


other portion of the same water, deprived 
| of its air, and of whatever aerated. sub- 


stanees it may contain, by long continued 
ebullition and subsequent filtration. The 
quantity that should be thus employed 
should be according to the specific gra- 


vity it now possesses. The :maller the 


Specific gravity the greater sbould be the 
quantity employed, and vice versa. If 
the Specific gravity amount to 1,01 or more, 
then it will be sufficient to examine 7000 
grains of it; but if the specific gravity of the 
water amounts to 1,001 or less, 79000 
grains, that is, 10 avoirdupois Pounds at 
least, should be employed. | 

'Previous to any attempt to estimate the 
quantities of ingredients contained in 
water thus prepared, it is necessary to 
determine the nature of those ingre- 
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dients by the tests mentioned in the last 


chapter; as the methods of detecting the 
quantities © of each must in many cases 


differ, when the constituent principles of 
the mineral waters are different. Hence 
the i investigation of all the ingredients con- 
tained in the water to bs examined zbould 

precede the extimation of any of them. 


85 


If the water contains an eee of 


_ vitriolic'or sulphureous acid, (or of 


muriatic acid, as Dr. Withering thinks 


it sometimes does,) or an aerated 


alkali, which in mapy 'respects acts 


as a mere alkali; the next step to 


de taken is to estimate this excess 


nin the rst cas, or the quantity of 


the latter in the Second cate. 
Note, however, that water that CON 


tains an excess of sulphureous acid 

never contains, as I believe, fixed air, 

or any aerated substance, and therefore 
need not be © bouled.. 


FIRST CASE. 


Saturate the excess of sulphureous 


or vitriolic. acid, by adding barytic | 
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lime water, until the water is neu- 
tialized The weight of the pre- 
cCijpitate after ignition will give that 
of the excess of vitriolit acid, as 100 
parts of barosalenite contain 33 of real 
a: Wären tt 30-4241 
3. Again, satorate the excess of marine 
bis ; also by the addition of barytic 
«#5 . Water, until acutralization 
be obtained. Then "precipitate the 
barytid varth by the gradual addition 
| . of dilute, vitriolio acid as long as any 
+ - provipitate- appears, the weight uf the 
pPrecipitate after ignition gives that of 
the barytio earth employed, as 100 
grains of baroselente contain 66 of 
barytic earth, and the weigln of the 
barytic earth gives that of the muriatic 
on acid which it had saturated, as 100 
Ke bnetip rants n "wy 90,8 * 
en mafia aid, NATTY 


> 5 © * 1812 
1 44 1 . i 244 


e beo CASE.) N 


"wi | Ba e alleali by ddlute 
oy vimiche aid, whose proportion of 
real acid is foreknown from its specific 


206 d un ANALYEs - 


gravity, (or dy a previous experiment 
aon the quantity of alkali, a certain 


2 quantity. of it can saturate,) and note 
| * of it that is employed to 


procure neutralization, and the quan- 
_ tity of real acid; contained: in the 


quantity 0 employed, then precipitate 


the whole quantity of vitriolic acid 
contained in the water, by the addi- 
tion of barytic lime water, the: whole 
of this acid will be contained in the 

yu precipitated baroselenite, of which, 
after ignition, 100 grains qontain 33 


8. of real vitriolic acid. If the quantity 
I real acid thus found ercecdt the 


gquuantity contained in the dilute: acid 
204 employed in saturating the alkali, then 
the excess proceeds from some alkaline 
sulpbat pre- existing in the water, but 
as much as is equal to the quantity 
contained in the added acid, must 
have been employed in saturating the 
aerated alkali, Now. the spectes of 
alkali being known, its quantity may 


be determined, the quantity of real f 


| 1, | Acid necessary to saturate it being 


. discovered 3 for 1 109 grains of real 


* 
— 
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Vitriolic acid saturate 12148 of tar- 


a „ of soda. smn 


94 ” . AC 4% * þ 
10 4 Ps; 


The method of estimating the 
eee volalkal” bas n been 


given, p36” 


1 oq 
: | : ' > 4 
3 * 1 i of : N 4 * 


10 ESTIMATE TAE Anrrrr or 
S g. bokAcfe ACID. + fs 


Fa 
1 + # 


fo, *4 The excess of me in a eral 


, 
= " 

6. £ : 
* 5 


water sometimes, though very rarely, 


proceeds from this acid; if it be dis- 
eee it should be precipitated by 


acetited Jead, the precipitate digested 


in a heat of 2009, in à sufficiency of 


vitriolic acid 1,2 or 1,3 for an hour or 


more; thus the acid will unite to the 


lead. This solution should be then 


evaporated to almost perfect dryness, 


and the mass thus formed treated suc- 


cessively witk 10 or 12 times its weight 


of spirit of wine, 8 50 or 870, until a 


portion of it no longer burns with a 


gteen flame. The solütion thus 
effected being distilled or evaporated, 


will leave the boracie acid, which may 


then, or after desigcation, be weighed. 


s 


* * Tye Ars 


A The next step to be taken . in 


many cases the fixst, namely, when no 
excess uf a mineral acid or of an alkali 


t 8, found in the water) is to discover 


the species of earths. it may contain; 
and this point being ascertained, to 
discover the species of mineral acids it 
may also contain, and by the result of 
these experiments, the progress of the 


Ip ARCS: mieten is to be re- 


eennge of carths in ee eee 
od by. the appearance or ON-APPESrance 


"hate of, à precipitate on MENG! a semi- 


2 * en NY i; IS 


If Barytic Earth, be ſmelt eher 
| mend be mught for,, 5 916: 

If n0 Calcareons Earth be ud; no 
calcareous 5ulphat, nitrat, or Ws oa 
„ 3 

If 10 Magnesia be Bund ankle a 
| magnexian ſulpliat, mitrat, or e can 
En Jn;the water n 

If 0 Argil be found, then aire | 


ff Ae, agil must be absent. 


If no Metal be found, then it is plain 
8 no metallic sulphats or muriats 
need be sou ght for. 


1 
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cer es Thecnext object of resxateh, in the 


order of investigation, is the nature and 
10 species of the acid, united to some 
basis in the de-aerated or boiled water. 
Af no vitriolic acid be found} neither 
an any „ 
If no muriatic acid be Sound. neither 
[116080 any int. 10 dnl) 9127 


Thus the plan of -inventigation is 
narrowed, the objects of research being 


diminished in number, as no mineral 
Water contains all the ingredients that 
bave been found in different sources; 
bence I nom proceed to the method of 
n estimation of those that may, by any 
possibility, occur according to the 
present state of our knowledge. 
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ESTIMATION or SULPHATS, or" GhAVBRR, 
"AND VITRIOLATED TARTARIN. | 


5 rina 10 * 


13. - Glauber, which. is by far dhe com- 


Aer 
ri 


a 'monest.. of 9 the. two, has its weight 


% N exactly indicated by that of the 
ar POS which it. yields . on the 


5 A app licatio or. 6 8 Thus 55 OY nitrated 
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oily tioned: 9 20, Part I. Chap 2, as 170 
- - grains of ignited baroselenite betoken 
100 grains of desiceated Glauber, or 
188 238 Uf crystallized Glauber. 21380 
13 And 1 36,36 grains of baroselente 
indicate 100 of dry vitriolated tartarin. 
14. And if, to distinguish whether it 
were Glauber or vitriolated tartarin 
that was decomposed, acetited barytes 
be employed, then the acetited alkali 
lata d the solution from which! the barose- 
25. lenite is filtered off, being treated with 
tartaric acid, will deposit super-tarta- 
3. Lafcated- tartarin (cream of tartat) of 
in > Which, when dried in à moderate heat, 
<1 100 grains wil: denote 418 of vi- 
triolated tartarin, acconding 10. the 
account of its constitution, 3 Bergm. 


2; 112-1368. o Ane e Tor tr z Hen 


i TT GETS STi GVA 
OF- SELENITE, 'F 


1 08 Ter the acrated m mag e W at may 
l remain in the boiled” Water be 
2 carurated with, nitrous ac cid, they the 
aw quantity of elenite is 0 K a 75 
*__ ously | determined "by Wei Bing er 
uus 3 eben By* 
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500 poration ta 2 fe quncts, and the 
» 1 additions of a few drops of spitit | of 
Wine to the evaporating” liquor; spirit 
of wine will precipitate it; when added 
mn a quastity that Would not affect any 

361% Wh nts eps 2b 211i ligm 
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Tk oY 10 ei 85 fs vat." asian 
in beni 


A water * evapo- 


rxxted i one half und then when cold 


add i toit à solution of aerated lime, it 


Wall, after ignition and; resting for a 
few IAdays in à well closed vessel, pre- 
--2 -cipatkte the argil; this addition should 

be repeated until no farther precipita- 
tiqn appears. Aſter which, the liquor 


2D 


dShauld be Heated to ao. and a few. 


4 © orains--of pure aerated lime added to 
it, and kept in that heat fot half an 


bhour, then suffered to coal and set 


aside until the liquor is neatly clear, 
ald then filtered off; the : precipitate 
©; dried should then be treated with dis- 
tilled vinegar to take up the auperfluity 
of calcareous earth, if too much of that 


e beep added; and if none be 
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fund, the operation should/beirepeated, 
least enough had not been added. The 
argil thus freed from the acrated lime 
is then to be heated to incandescence 
18. fort half an hour; 12 grains of the 
argil thus desiccated, denqte the exist- 
ence of as much alum as would, when 
crystallized, weigh 199 Coe: or when 
desiccated nearly 49, 
0 NMNMoate 1, If e ee Grth be | 
contained in the water, then aerated 
t magnesia might as well be applied as a 
„ precipitant, and rather better, as there 
„ Would be no danger of gypsum's form- 
eoangnan union with the argil thus se- 
-511qparatedbs tr, oen lane boigoqer 4) 
205 i! Note. 2 ;\Afomariated:-argal be also 
v2: fouhds in the Water by the previous 
G3 e eee hap- 
pens) then the water should be eva- 
porated to dryness, and the muriated 
15 nne spirit of Wine, 834 or 
5 8 and the dry mats, re- dissolved in 
a sufficiency of watet and treated as 
Vio 8 29 gy 2288; 04 3625847 halli 
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' The beds of extimating — quan- 

\ 6K of Epsom, must vary in their ap- 
plication to waters differently consti- 
_ kuted, and in this respect many asso- 
cCiations may arise, the existence of 


0 5 each of which: is deduced from the 


previous general investigation; for 3. 
e may be accompanied with se- 
legite, alum, or Glauber, or a metallic 
ulphat. 2. It may be accompanied 


5 Fi xelenite or alum, without Glauber; 


.- OL 2 It may exist unassociated with 
an other sulphat. Again, in each of 
dhese cases, other posrille associations 
must algo be rende to 

Thus 1. If it be accompanied with 


TY velenite «ingly, then it may also be at- 


tended with muriated magnesia, and 
muriated argil. In this case, the best 
method of detecting its quantity, is to 
precipitate the selenite by the gradual 
addition of a solution of magnesia in 
fixed air, agitating both in a close 


5 5 veel, and then letting them rest for a 


few days; for thus the calcareous earth 
. 


_— 


| xd 7 ar > 
nes. =. 
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os will be precipitated, and if any 
still remain, it will be discovered and 
3 by heating the filtered 
water to 200˙7. and gradually adding 
pulverized aerated magnesia. It is 
true, the muriated argil, if any, and 
Which very rarely'occurs, may thus be 
also precipitated; but this is easily 
separated from the aerated line. Tho 
aerated lime is now to be heated to 
ignition and weighed, and from its 
weight (or otherwise) the quantity 
of lime it contains is infetred, as 
100 grains ignited aerated lime con- 
tains 55 grains of lime, and the quan- 
tity of lime being Known, the quan- 
tity of selenite it was derived from 
may also be dedyced; as 100 grains 
gelenite, heated to „ 
eontain 41 of lime. 

Then the ic of Epsom is 
| covered by precipitating the vitriolic 
acid from the water by. any barytic 
solution in acids, and from the weight 
of the ignited baroselenite, deducing 
the quantity of this acid as above 
* _ be _ this quantity being 


« #75 113 Ws 
* — — - 
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e God how inch of g 


| 26: entered into the composition ef the 
| delenite, as 100 grains selenite heated 


ö do ineandescence contain 39 uf vitriolic 
8 d cid, the remainder entered into the + 
| composhiun of the original Epsom, 
6 Wbosg quantity is thenee-catumated, as 


ö 27. 63,32: grains of vitriolic acid form 100 
= wn hae Sig: 

) 08 4. If nt be accompanied by Glauber 
| 1 ary without any other sulphat, then 
7 na earthy nitrat or mutiat can be sus- 
; poeted in the water; and therefore it 
5 way be estimated by preeipitating its 


F PP Reno Soda. This 
_ comerearth, dried and heated to ignition 


1 3? for an hour, will be freed 8 from | 

ö water and fixed air, and then its weight 

1 29. will give that of the Epsom, from 
whose decomposition it precgeded, as 

ö 5 36,68 grains of such magnesia proceed 


from and denote 100 of desiccated 


» (1: Epgom 31.07 the magnesia may be pre- 
cipitated in an una erated state hy lime- 
\ 99) watet, ag already mentioned: 1 parti- 


Ms 


lige cularly if ita be in a very small quan- 
6 itte 190014 06:4 n ae 
P 4 | 


| 
| 
| 
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30 % If it 12 Ale 


F 


wb þ and Glauber, and with no other sul- 


bat "00s neither then can any other earthy 
nitrat or muriat exist in the water, 
<p; therefore it may be estimated by 
ee both it and the selenite 
by semi-aerated oda, which will pre- 
eipitate both the calcareous and mag- 
nesian earths. The precipitated earths 
filtered off, washed and dried, should 
then be re- dissolved in dilute vitriolic 
adqid in a boiling heat, and the solution 
evaporated to dryness z the dried mass 
pulverized, should then be treated with 
twiee its weight of cold water, which 
will take up the: regenerated Epsom, 
{ah leave the selenite. Lastly, the 
solution of Epsom evaporated to dry- 
a 7 HOON heat of 400. and weighed, 
will present the _—_ 4 wo salt 

nee in the water 
4. If it be ee ik alum 


-% N 18 neither then can any earthy 
nitrat or muriat, except muriated argil, 


N found in the Water; and if, by the 
previous investigation, muriated argil 
be , it * be . WEI 


ri 
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7 Ne to dryness}/ and the 
application of spirit of wine, 835 or 
3848 and this being separated, the 
| e be dissolved in a suf- 
+ ficient quantity of water; aud the 
24 Epsom and alum? decomposed by 2 
_ -1 1 gembaerated alkali in à boiling heat; 
the earths thus /precipitated, being well 
rated by distilled vinegar, which will 
take up the magnesia;*from/which it 
is again to be precipitated, dried, ig- 
- nited, and weighed, and the weight of 
desiccated Epsom, into whose com- 
„ it _—_ ee as in the 
18 second case, Mz Bun S 

5. 5. If it be ov with alum 
and Glaubur, the estimation of its 
eee is obtained as in the last case. 

| . ro If it be accompanied with se/enite 
d alum, or with selenite, alum, and 
"Ge, here also no earthy, nitrat or 
muriat can interfere, except muriated 
| e. which if it be found, must be 
100 bannen fourth case. Then 
tte thres sulphatg are to be decomposed 
oi 6 the-earths/when | 
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a well: dried to be treated with Alte 
* 4 wmuriatic acid, Which will speedily take 
up the magnesian and calcareous, and 
Aus er the argil. The muriatic solution 
# then to be treated once more with 


8 with zemi-acrated_ soda, and boiled to expel 


all the fixed air. The preeipitated 
earths well washed, should then 0 be 
we with alete iiele all 2 
mentioned in the third case, and the 
ti gon ar mo e as 


1 34. . If i it be . bene 


2415405 of i ron singly, that is, without any other 
sulphat, or with virrial , iran and 
Glauber, and no other sulphat, in this 
ane EASE? also, earthy nitrats or muriats 
Cannot be found in the water; let one 
or two pounds of the water be exposed 
tothe air for one or two days, and then 
boiled in open vessels, and while boil- 
1 18 ing, let A few. grains of pure argil 
. be: thrown into it, and the ebullition 
continued for half an bour, and when 
c cold and clear, let it be examined by 
Sethe tincture -of galls, to see whether 


an iron still cteraains3 if any does, let 


+* 
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the process be repeated; if norton be 
1100 found, then Epsom and Glauber only 
remain in the Waters consequently the 
psom is to be decomposed, and its 
quantity estimated as in the ond 
case. We need not suspect a mixture 
of alum, as the vitriolated argil thus 
formed, can have no excess of acid, 
And remains insolublez it is een proper 
10 to add an excess of argil. 154119 
35 ets Fre: every other, case ia which 
vitriol of iron is assoeiated with 
Epsom, the vitriol f iron is to be 
50 decomposed, and separated as just 
1010 mentioned; ; and this being ssparated, 
cxery case is reducible to some or other 
of the preceding 
36. 9. Note. That if, the elenite be pre- 
viously separated, as mentioned under 
the head of that salt, some of the cases 
here mentioned will he rendered more 
kh es ao and the eee the 
Epsom easier. $146 unn on ile 
37. 10. If the Egaom be accompanied 
+1!» With, no; other, 51/phats. then muriated 
oil magnesia and muriated argil may co- 
e Wai as in the hst case. The 


; * on THE ANALYSIS + 


quantity of Epsom is then to di esti- 
mated from the Jantity of vitriolio 
91 nd e in the” dareselenite 


. \ . . & 


es as henin the bar av 


: 5 1 IS * 3.4 1 * 


5 
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F 


38. | Viariol of iron may be bees 

3 by selenite, or by Epsom, or by 
Alum, or by Glauber,” or any two or 
more of them, or by all four, and also 
dy muriated argil, which in most cases 
zs, previously to be separated by evapo- 
ration to dryness, and the application 
5 2 of spirit of wine; the spirituous so- 


Jution evaporated. to dryness, will B 
deposit this e Fog which Sa then 

| de weighed. | 

| | - Hence dove cases ae 

| * 1. If it be accompanied by gelenite 


| 
| 

| 

| 

| 

| 4 
| 
| 

| 

| 

{ 


ing, that is, with no other sulphat, 
Still no earthy nitrat, muriat, or car- 
n co- exist with it, except 
muriated argil; in this case, the 
Vuitriol is to be precipitated by the 

114 baden affusion of caustic volalkali, 
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, AGUER 9n 
rated argil. This precipitation being 
F completed and filtered off, the selenite 
| may chen be precipitated” by mild vol- 


alkali; and the calcareous earth washed, 
291 Mg e and weighed, and from 
its weight the quantity of lime it con- 
tains deduced, (as in No. 23) This 


| tory? being done, tlie vitriolated artimoniac 
p thus formed is to be decomposed by 
J 1 the 
5 weight of the ignited baroselenite, the 
3 -/-7: quantity" of vitriolie acid deduced; thus 
4 the quantity of it taken up by the 


remainder must have entered intb the 
40. composition of vitriol of iron, of which 
1000 grains in its most de-aqueated 
state contain meren (7 16 111 
if ee erer f 3 
2 4% 25) Ibit; be een ee . Eren 


J ah; to be precipitated by the 
addition of aerated lime to the water 

t heated," as long as any reddish preci- 
- peitate is perceived: ” Thus tlie calx of 
2 


e Ry! be Fe { bye” the 


— 


* 
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Epbom Wall remain *; but for greater 
zul ecaution, somewhat more aerated lime 


„ ahould be added than is necessary to 


lou Kturatiori,- and the liquor should: boil 
a quarter of an hour ? When all 18 cool, 
the hquor should be poured ' off, washed 
with cold water? and the gypsum 
& ee eee, rerdissolved in hot- 
water; che superfluous aerated lime 
and cab of iron will thus femain un- 
x dissolvedʒ and then the selenitic salution 
Te 1 be precipitated by aerated 
sda and boiled. be precipitate 
ts [> Hekted to ignition, and weighed, will 
my Exhibit the quantity of, aerated lime 
2 rally employed in decomposing the 
42. vitriolcof iron a as 33 grains perfectly 
}-::acrated; lime take up the acidtof 100 
go ofcerystallized/ vitriob of iron, and thus 
the weight of thiã last is discovered. 
43. 3 If it be accompanied by alum 
* gh, then both are to be decomposed 
11 by n solution of muriated barytes; the 
15514 Hedbotvok s not ea ese 
30's Xp dente Both aten, * 
A I 1 3 
2 e Rag 1 de n 


: 
F<: 
2 


{$ 
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a, and 4 


right of the-ignited baroselenite will 
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give the quantity of vitriolic acid con- 

- tained in both, as shewn No. 2; after 
Which! an equal quantity of the 
Mineral Water is to have its vitriol 
d ecomposed by exposure to the air, and 
a the addition of pure argil, as in Na. 34, 
Sls taking care not to add too much the 
: ie liquor (to which: the wash- 
_ ings of the precipitate must be added) 
will contain the alum singly which 
cshaquld be precipitated by vdlalkali in a 
910 {bailing heat; the carth thus, precipi- 
tated, dried, and heated to ingandes- 
05 cence, will denote the quantity of 
alum it proceeded; from as n No. i 8 is 
44. $hewn. + Aud as 100 grains of crys- 
% .ctallincd alum contain abeut 20 of 
(1:7/watriolic acid, we see how much of 
ent : the -vitnolic- acid contained in the 
The icremainder of this: acid must, 
therefore bave belonged ta the vitriol, 
and this remainder being known, we 


bas know the quantity of the vitriol, 


46. a at ging real vitniolie d r 


. 1s bs 7833 1288 Yi: 
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ine the composition 6f 100 grains of 
- 1""cryotallized vittiol b iron: 
1 ts 70. Hit be accompaniedi by Glauber 
or vitfidlated taribfin, and no other 


wulphat, let it be decoposed N an 

15 alkali,! the extent ef whose power 

In saturati tig vitriolic acid is already 

INI known Pt and let the quantity of this 

- acid thence inferred be noted; then 

let an equal quantity of the water be 

treated with a solution of muriated 

barytes; and thus the whole quantity 

of vieridlic acid contained in both 

--þ gate; will be extracted, from which, 

tat found by the last experiment to 

1 delong to the vitriol of iron ia to be 

7" vubatracted, the re mainder belongs to 

1 the Glayber or vitriolated tartarin, as 

30 the case may be; and thus the quantity 

48. of béth may be traced, as 100 grains 

| | of ignited! baroselenite coritain 33 of 

| | vitriclic acid, and 26 grains of witriolic 

158 nid denote too of orystallized watriol 

of iron, and 45 grains of vitridlic acid 

| denote 100 of vitriolated tartarin, and 

| £ Js grains of This acid betoken 120 of. 
| full ice Glauber. 
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. ne In the second experiment 
4-0 Rn abt baroselenite should be 


50 


ee in marine acid before it be 


Pat to take up any calx of 1 iron . 
may adhere to it. 

5. If it be accompanied 5 relenite | 
4 45 Epsom, and no other sulphat, let 


the vitriol be decomposed as in No. 34, 


by pure argil; an excess- of it cannot 
Fah any in convenience. Thus 
the water wall contain only selenite 


55. And Epzom. These, in this case, may 


52. nesia. The selenite is now to be re- 
diissolved in hot water, and decomposed 259% 


be separated from each other by eva- 
poration to dryness, and the gradual 
affusion of cold water to the dry mass 
as long as by the test of caustic vol- 
alkali it is perceived to contain mag- 


by the addition of a solution of semi- 
- aerated tartarin, the extent of whose | 
power to saturate vitriolie acid is 
known by a previous experiment. 
Thus the quantity of acid belonging 
to the gelenite is discovered, and its 


quantity traved, as SOON of vitriolic 18 


— — ———— . , ⏑‚— ES — 


| 
| 


* 
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83. ob selenite heated to e 


Then the solution of Epsom is also to 
be decomposed by semi - acrated tar- 
tarin, whose saturating power has been 
determined as before, and thence the 
quantity. of vitr iolic acid in the Epsom 


discovered; and thus also the quantity 


= of Epsom, as 63.32 Srains of vitriolic 


acid enter into the composition of 100 
e of fully desiccated Epsom. | 


_ 84 Lastly, an equal, quantity of the 


- Mineral Water is then to be treated 
with a solution of muriated barytes, to 
- extract. the whole quantity of vitriolic 
acid contained in the three salts, and 


2 15 deducting the shares found to appertain 


to the selenite and Epsom, the re- 
mainder belongs to the vitriol of 1 iron, 
whose F 4s: thence "inferred, as” 
in No. V 


: 55: 6. If it 5 accompanied by KERN 


18054 alum, and no other sulphat, let it 
be decomposed by pure argil, as in 
No. 34, taking care not to add an 
excess of argil; thus the selenite and 
- alum will remain alone im the solution. | 


EEE 56 Let the alum be e — caustic | 
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Nut ae (in a well. cloged vessel the 


extent of Whose power of saturating 


MA N acid is already determined; 


then let the vitriolated volalkali thus 
3 and the selenite also; be de- 


Are, by muriated barytes; thus 


the quantity of vitriolic acid contained 
in both is discovered, as in No. 48, 53 
5 which, that ; belonging to the 

.; alum, known by. the weight of vol- 
alkali requisite to precipitate its eartu, 


is to be substracted. The remainder i is 
4d then to be attributed to the selenite; 
nw thus the quantities of both salts may | 
57. be traced by No. 44 and 52. This | 


being done, an equal quantity of the 


27 . is to be decomposed by a solu- 


tion of muriated barytes, the preci- 
pitate will ascertain the acid of the 
three sulphats from which the portion 3 
: ging to the selenite and alum i 1s 
to be substracted, . the remainder be- 
bugs to the vitriol of.;1 iron, Whose 
duantity is thus discovered, as 26 


the grains vitriolic acid denote 100 of, . a 
55 tallized vitriol, As vp said. EL. 


Sond NES! rants * * 8 EE 3 
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58. 9. Tf it be Aonfhlsd by Slenite 
and Glauber and no other sulphat, let 
the vitriol- be decomposed by pure 

_ argil, as in No. 34. Then the 52/enite 


and Glarber only will remain in the 


solution; decompose the selenite by a 
solution of semi aeräted Soda, the 


extent 6f Whose power in satürating 
Litriolic acid is foreknown and noted; 


ES G60. 


thus the quantity of acid TContained 


in the selenite will be detected, and 
"thence the quantity of selenite traced 


as in No. 52. Then decompose both 


the newly formed and original Glauber 


by muriated barytes, hun the quantity 


of acid in both is discovered, us she wn 


in No. 48, whence substracting the 


quantity already found to Dang to, 


the selenite, the remaimder belongs to 


and denotes the vere? or 9 9 55 


8 05 as shewn No. 48. 


b 


Now take an equal r of 
"i Mineral Water, and decompose 


; A the three Sulphats by muriated barytes; 
from the quantity of acid discovered 
by this compound, gubstract the portion 


3 ing to the selenite 89 9 


* a 


— 


2 
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ide remainder denotes: that belonging 
to the yittiol,;whose quantity is thus 

20 4 0 9 as in No. 57. Phe seclenite 
10 Glauber, after the separation of 
de vittiol,, may also be separated by 
26 ee, eee desiceation, and solution 
def he Glauber in a small proportion 
at 26 Water, 38 is; evidem. nels Ts 
__ 8. Hit be accompanied by gelenite, 
Fam and alem, let the vitrigl be 
decomposed, as in No, 34, by argil, 
taking care not to add too much. 
3. Bhen the water will contain only 


Gees + Egoom, and alum; to geparate 


and estimate each,” let all three be 
precipitated by semi-aerated sda, and 
as the solution boiled; the precipitate 
washed, dried, and pulverized, should 
be treated with dilute marine acid, 
which will take up the aerated lime 
and magnesia and leave the argil.— 
0 be ume and magnesia are then to 
be precipitated once mort by :acrated 
oda, the solution boiled, and the pre- 
cCipitate re- dissolved in dilute vitriolic 
acid in a baling heat, and treated as 
in No. 30. Thus both the selenite 
Wo 3-03 | 
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band Epsom will be dbtainecb in specie, 
but note, the selenite should be heated 
to iucandescence before its weight be 
e taken. Now te estimate the "alum, 
let a portion bf the Water equal to 
dhe last, be deprived of its vitriol, as 
the last had been, by decomposition, 
and then let the three other säalts be 
deprived of vitriolie acid) by a solution 
5 muriated barytes, and from the 
quantity of acid Which the baroselenite 
dhe formed exhibits after ignition, 
let the quantity that enters into tho 

75 selenite and Epsom be substracted; 
the rèemaihder enters into the com- 
position of the alum, whose weight 
1 thus traced, as 20 grains vitriolic 
acid form ioo bf eee e 49 

pt of desiccated faut. =—⁴ wh 

6s Lastly the quantity of nel is 
detected by precipitating am equal por- 
tion of the Water, with a solution of 
muriated barytes; for "deducting from 
the quantity of vitriolic acid, which 
the ignited bareselenite exhibits, the 
8 portion belonging to the selenite, 
Eßpsom, and alum, the remainder 


. 


. 


4 
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states chat which entered into the 1 


W and thence the quantity of 8 
. this vitriol' is deduced; 26 grains of 


$111 the acid Sieg ve o, erystallized 


10 12vitrialt of iron. N eie eee ch) 
66. 9. If it be e with Ani, | 
Js Epen, alum, and Glauber, free the 
daf water from two of the earthy salts, 
2 and also from the vitriol, by decom- 


posing them with lime water, or by 


"add eee on lime. Thus selenite and 
bun Glauber will alone remain; free the 


water from selenite by evaporation to 


a Hs Armes, and re · dissolve the Glauber 


by cold water. Thus the Glauber 


isles in de obtained, and by evapo- 


crating its solution to dryness in a heat 
"Ft l «400%, and woighing, its quantity in 
that state will be found and should 
de noted, and the quantity of its acid 


0 thence deduced, as 100 parts of desic» 


cated Glauber contain 56 of acid.— 
a This being done, we next take an 


equal quantity | of the water. and de- 


prive it of vitriolio acid by muriated 


barytes, whose weight after ignition 


will give the whole quantity of acid 
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31 ind the 5 sulphats, an 
that belonging to the Glauber being 
deducted, the ramainder belongs to 

the vitriol, selenite, Epsom, and alum. 

. Then take another equal quantity of 
the water, aud deprive i it of the vitriol 

buy ebullition and exposure to the air 
ſite digestion on pure argil, as long 
das the water gives an ochrey pre- 
d © OE with caustic volalkali; the 
- -Supernatent liquor will then contain 
9 selenite, Epsam, alum, and 
„ Decompose these four by | 
muriated barytes, the ignited barosele- 
nite will give the. quantity af vitriolic 

N acid contained in all four, whichabeing 
zubstracted from the quantity found 
i n the five (No. 68) gives as a re- 
mainder, that contained in the vitriol 
pf iron, whence its quantity is deduced. 
71. And again substracting from the quan- 
tity of acid found in the four sulphats 
hat portion which belongs to the 
.» Glauber, we obtain in the remainder 
the portion belonging to the selenite, 
52. Epsom, and alum; Then take a double 
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it af its vitriol, as in No. 69, divide 
the supernatent hquor into two por- 
tionap each ef which will contain the 


dame quantity of selenite, Epsom, 


* | - - Fx 
£4 Rt 8 Mu — x of mk 
« 4 ; * 


73. minqral water already examined. From 


A crated lime in aà boiling heat, which 
should continue to be added until there 
7 * is an encess of it, which will be known 


dy treating the precipitate with dis- 
tilled vinegar- Thus the supernatent 

liquor will contain only the original 
ad newly formed selenite; and Rpsom, 
and Glauber; the selenite is easily sepa- 


ness, and re- dissolving the Glauber and 
b Epiom in a moderate quantity of 
74. cold water. Then precipitating the 


voitriolic acid from both these salts by 


mutiated barytes; the ignited baro- 
_ 1110 8elenite will discover the quantityitaken 


|» from/both; from, which that belanging 


to the Glauber being substracted, the 
e — LOG to the 
_ miy:boakeduees; as 69,32 e the | 
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© .-- ///acd. enters into the comporton of 1 100 


78. 


19> 


al desiccated EpBOo m., = nf 
We now 4take the ad. portion 


_ the de · vitriolated water, and strip 
; Ibof argil, and of most of the magnesia 


by caustic volalkali, and the precipitate 


— off, the water will contain 
n een e eee een eee e 
- 1 yelalkbli, and perhaps some undecom- 
by ee d Epsom. Of these three last we 


strip-1tjiby; evaporation: to dryness, and 


ä ee affasion of cold water; thus the 


ky . * 


7 1 2 


1 
9 490 
18 


* 
. 
- 
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sclenite will remain single, and being 
beate incandescence, its Weight will 
be found, anti; from its weight let its 


een of acid be deduced, as 100 


gene es heated to incandes- 


cence, contain 59 of acid. Then de- 
ducting from the | quantity of actd 
found in the three earthy sulphats, 


No. %, the portion found in the 


Epsom, No. 74, and that nowifound 


in the sclenite, the remainder will 
state the portion of acid belonging to 


3111 = on aud hence» the quantity of 
then alumuis traced, as 20 grains uf acid 


bdelong to 49 of fully desiccated alum. 


«a x 


9 „ 9 
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71: b. If it be accompanied with Ens 


1928 and alum and no other sulphat, g let : 
dme Water be treated With muriated | 


00 b bethtes and thus the quantity of vi- 


trtiolie acid contained 1 in all three wall - 
6th be found as already often'shewn.” Let 
another equal portion of the water be 
is de- vitriolated by exposure to the air, 8 
- 12 %heat; and the wine en argil, as in 
5 10 e IN ot hSTRY 2,295 he RE 
3 Lei che eee eee 


1 only Epsom and alum, be 


Enna with muriated barytes|- The : 
baroselenite thus formed, will give-the 
n hs of vitriohie acid contained In 
ddese two salts, and substracting this 
quantity from that found in the three 


salts, No. 77, we have in the remainder 


that contained in the vitriel of iron, 
$ e et dere found, as 26 


5m ns of acid enter into the composi- 


tion of 100 grains rio] n 
* 1394 Denys 28, 1 {NANG ALS | 
79. Then let another equal I of 
the mineral water be de- vitriolated as 
before, and from the supernatent liquor 
let the alum be precipitated by aerated 


* 


. en run ANALYSIS, » 


how ene in a strong heat, and 

191; — ing even an excess of | the, agrated 
lime. Thus the alum will be de- 
composed. Let the supernatent quor 
be do evaporated to dryness, and the 

. dry. mass treated with cold Water; this 
Will take up we Epsom, and the solu- 
tien cheing filtered off, and evaporated 
. to gryness, Will give the weight of 
desiccated Epsom; its quantity of acid 
may thence be dedueed, and this being 

_ pubatracted. from that found in the 
Epsom and alum jointly, No. 78, gives 
that belonging to the alum a ingly, 
ene is quantity may be inferred, 
as 20 grains ef vitriolic acid enter into 


the enen of 491 of Aantested 


* 555 N Frags. 275: 
$99 11% Ait eee with a 


— 


lum and Glauber only, desompose a 


5043 eertam portion of the Water bx mu- 
kisted batytes. the baraselenite will 


exhibit the ty ot. acid contained 
Iv in the four salt. Wr 

8 55 Then tske a triple Aae . 
ster, andstrip it of vitrial as in No. 77, 
1 b. divide it into three equal Parts, and 


8 
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edit [ths 'quiakelty a Jed in the 


N es zulphats that femain in on por- 
© ton of the water, by ntürtated bätytes, 


M 


aid substracting the acid thus found _ 
from the quantity contained in the four, 

« you obtain that contamed in the vittiol 

- - of fron, whence the ere e of vitriol is 
deduced, as in No. 78. This being 
done, decompose che Bpsbtn #hd alum 
Lontained! in the other equal portion of 

water, by the gradual addition of quick 


. we in a digesting heat, until it ceases 


83. 


to give a preeipitate on being dropped 

"Id ul demted alkali, then evaporate 

the whole to dryness, and Weener the 

| Glauber by cold water. | 
The solution of "Glauber eva W 

to dryness, and the dry mass heated to 

100˙. will state the weight of the 


dlͤesicbated Glauber, and thence the 
quantity of acid it contains is deduced, 


Aas 100 Srains of desiccated Glauber 
Conta 56 of acid; and deducting this 


: quantity of acid, from that contained in 
the three $61ptiats, No: 87, we have the 


Acatitity contained in the” Ep fon and 


| bi. 8 — 3 of "hire" . 


» 

* « 
« 

of 4 
5 * 
* : 
1 
7 K — ? * 
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tion of the water that had been as” 
. precipitate; the alum by 
.. acrated lime in a digesting heat, adding 
even an excess of the aerated lime, then 


extract the Epsom and Glauber bythe gra- | 


dual affusion pf cold water. From this 
bolution, preci pitate the vitriolic: acidcon- 
tained in both by muriated; barytes, and 
from the quantity of acid given by the 
daroselenite thus formed, substract that 
already found i in the Glauber, No. 83, 
the rewainder states the quantity be- 
on; ging to tlie .desiccated Epiom singly, 
Whose quantity, is thus, detected, as 
1 3.32 grains of vitriolic acid ate 
109 of desiccated Epsom. 
Lastly, substradt the quantity of acid 
found in the Epsom and Glauber jointly 
from the quantity found in the. Epsom, 
. Glauber, and alum, No. 81, the re- 
mainder exhibits that belonging to the 
alum, whose quantity is thus made ap- 
parent, as 20 grains vitriolic acid be- 


long to 49 of desiccated alum. 


Note. These processes are not 580 


=o -, tedious. as they may appear on the 


| reading as, avon. of Hema: Ry > be 


Kfried o on at once. 


- 
* 


eee e. -. agy- 


7 "or MURIATS: - . 
$FLVIAKAND COMMON SALT,: AND erung 
„ , ĩ˙ Q 
86.1. . Sylvian-and common salt may either 5 
"th Manag singly, or they may accompany 
+ each other, and: in both cases may be 
5 accompanied: by aerated alkalis, or 
 --- gulphats, or earthy muriats, or the three ED 
Aast only; hence ten cases may occur. 
87 1. If either off these galt exist ringly in 
muater, that is, accompanied by no 
dther salt, (a ease which indeed scarce 
cver occurs, ) it may be estimated by 
pftecipitating its acid by nitrated siver, 
| * as 100 grains of the: | muriated silver | 
chus obtained, heated somewhat below 
ignition, denote 16,54 of marine acid. 
$8. And if the muriated silver be derived 
from sylvian, 36 grains of marine acid 
denote 100 of sylvian, or more shortl / 
1 217,05 -of the muriated wee? Menogs:- 
mA 100 of 5y]vian. e 
” Or if the muriated Fry 8 5 
1225 e common salt, 38,88 grains of the 


> © 
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1 


marine acid contained i in it denote 10 Eg 75 


4 08 THz ANALYSIS _ 
0 grains of the muriated silver 1 
--- Too of common alt; but the simplest 
and easiest way | 0 N te 1 
qo, 2 ONE TEAS 
90% 125 CF IE EBERT, ack other, 
„ unaccompatiied by any other, they are 
ente and} ee eee 
application of acetited silver and tar- 
e lͤꝗ,. ric acid, as shewn in g. 26, Niers. and 
: 8 abave/in Wia 7 
91 If common salt be n wah 
. . arrated altalis, ſxed or volatile, in any A 
* . notable proportion, then all earthy salts 
must be absent, and the aerated vol - 
Alkali must be expelled by distillation, 
and estimated as already mentioned, 
Fart I. Chap. 2, 6. 4, P. Ir, or if no 
Fixed aerated alkali accompany it, it 
may be saturated by vitriolic acid; the 
Auantity of acid applied, discovered by 
blarytic lime water, and from the quan- 
ty of  vitriohic acid thus found, the 
. quantity of the volalkaline basis indi- 
eceated, as 100 parts vitriolic acid take 
„ up about 2b: of real caustic volalkali. 
whe. > er If it be accompanied with -aerated 
e < wi. or e r ae, Nen 
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Vitrine acid; v hose power of baturating 
Soda or tartarin Das already been de- 
© *terttined" and noted. This gives the 
93. quantity of either.—82, 5 Srains of 

* © real'vitriolic acid denote 100 of mere 

' Zaftarin, and 127, grains of real 
© vitriolie _ "Betokbr'” 100” ſpy of 
© more ola. ö | 
96: Then v eip 0 the marine acid 
from the sylvian or comtnon salt, by a 

Solution of vitriol of silver, the weight 

of the muriated silver dried as before 

"© mentioned,” gives the weight of the 
- ( oyIviati or Trains” salt, as in a 88 
15 and 8. 1 hh en 
95. ke (x: the common salt, &. be accom- 

Fame with aerated toda and Glauber, sa- 
turate the soda with vitriolic acid as in 
No. 92, and ptecipitate' both the newly 
formed and original Glauber with ace- 
+» tited barytes, the weight of the ignited | 
wy | Hdrogeletiits will give che quantity of 
| © acieEontained' in oth, as already seen, 
No. 2. whence substracting the weight 
or the added acid, the remainder gives 

e weiglt of that contained in the 
"As TO ds a8 56 my" of real 


R 


242 


den THE ANALYSIS 


lk acid: betoken 100 of desiccated . 


Then decompose the common salt by 


14 nitrated silver, and e as in 
No. 9444. 


4. If it be eee 99 80 pal EE 


.  volalkali singly, and no other salt, de- 
compose the ammoniac by barytic lime 


water, and then after ebullition to expel 


the caustic volalkali, expel the barytic 
earth by dilute. vitriolic acid, until neu- 


tralization is obtained, then expel the 
disengaged muriatic acid by. ebullition, 


until the water ceases to discolqur colo- 


99 


rific tests, or at least is saturated by a 
known quantity of soda, the barosele- 


nite thus obtained, gives the quantity of 


barytie earth employed in Saturating 
the marine acid, as 100 grains of ignited 


baroselenite contain 66 of earth, and 
he quantity of earth thus found, gives 
the quantity of acid contained in the 
1 sal ammoniac; 28 100 grains of barytic 
earth saturate, and therefore denote 
31, 8 of muriatie acid; and the quantity 


of this acid thus discovered, indicates 


gk "he ert of ub eee $4975 


tomposition of 100 of sal ammoniac in 
the state it is in when sublimed: 43 | 


074-/1- The quantity of the sal ammoniac - 


may also be determined, by evaporating 
that of the common salt now remain- 
ing in the water to perfect dryness, 
and deducting from its weight that 
newly formed, by the addition of the 
soda, of which 53 grains give 100 of 


* 2. common salt, This newly formed 
+ 1.97; common salt contains the acid that 


:,;existed in the sal ammoninc, which is 


te thus discovered, as 100 grains of com- 


mon salt contain 38,88 of acid; the 


. te left by the substraction of 


er newly formed common salt gives 
the weight of that originally contained 


52 the water. Note, Vauquelin has a 


sbewn in 13 Ann. Chy. p. 94, by a 

15 e deen experiment, that common 

- Salt and sal ammoniac, in a saturate 

its „ dien, do not well stand together, the 

common salt excluding the sal ammo- 

niac. Whence many eee con- 
sequences are deduciblee. 

98. , If it be accompanied with FE 

1 eſa ann, (Glauber 5 


R 2 


o' MINERAL. WATERS: 243 


244 0 THE ANALY8H 


think is incompatible with sal ammo- 
Wes and no other salt, let the 5u/- 
'phats be first removed by evaporation, 
(and precipitation by spirit of wine if 
numerous) and then the muriatic 
solution being filtered off, let the 
-  sulphats” (except selenite) be re- dis- 
solved in water, and each estimated 
1 "gt shewn from No. 12 to No. 85. ; 
99. If the muriatie solution still retains 
any sulphat (which will be discovered 
by exploring a portion of it by soda 
and muriated barytes) let it be pre- 
- Eipitated by acetited barytes, or if an 
eearthy salt, by barytic lime water; 
this water, it is true, will decompose 
both the sulphats and the sal - ammo- 
niac, and also the earths united to the 
vitriolie acid, but as much of it as 
acted on the sal-ammoniac will remain 
in solution, and may afterwards be sepa- 
rated by dilute vitriolic acid, and will 
bverve to estimate the quantity of the 
sal-ammoniac as shewn in No. 96. 
And as much of it, as proceeded from 
the action, of the vitriolic acid con- 
ttctined in the sulphats, will remain an 


« 
* 
42 
1 


ani muriated iron, these may be preci- 


1 
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a proceeded from and precipitated 
with it, being re- dissolved by diges- 
0 notion in marine aid, will, by sepa- 


3:19! rating each, discover the sulphat they 


e proceeded from, and by their weight 


indicate that of each sulphat, into 


01 vrhose composition they (entered. 
100. Thel muriatie solution er A 


; 5 $9 expulsjon of the barytic earth should 
then have Ants disengaged muriatic 


T — saturated as in Na. 
07 10 and the quantity of common 
saltl estimated as in No. 9 
101. 6, If the common salt, &c. d be 


o HH ,,wompanied with sulphats only, and 


--:4 ho! other muriat, the sulphats are 
255 e. separated and estimated, as also 
bay UN TO PO - as in the last case. 

7020 7. If the common salt be accom- 


0 1 —— with earthy or metallie muriats 


1 2conly; as muriated lime, magneria or argil, 


papitated by barytio Miene water, and 


"TE er earth, Ee, „ Washed but not 


died re-dissolved:: by digestion in 
oh ee If on unα of these 


R 3 
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i muriated earths be Sade stetig 
b b af acid with a known 
quantity of an earth af the same spe- 


cis, and evaporhting tha solution to 


5 Ir {+ eee deducting from the weight 
thus found that of the muriated salt 

(3497 -* formed by the earth added. . 

103, Thus 50 grains gf lime, form 100 
- of muriatad lime heated td reduess, 
31 grains of magnesia form 100 of 


Lars e, and 
105. according to Richter 21,8 rains of 


101: 1arg ily) giwe rnoo of Muriated argil 90 
far evaporated: as to be sensiblyedry. 
1706. If it be» accompanied! by SEP 
lune "and;\muriated "magupria; and no 
other salt, these earths are tobe pre- 


1s -:cipitated*by//barytic: line water, as 


in the former” case;/and-re<dissolved 
NT 25s in maine avid; ther! quantity of the 
caalcareous earth is disvovered: by pre- 
ceipitating it by vitriolic acid, as 100 


-3\7 grains of selenite heated to incan- 


e ,degcencergive:47'of calcareoug earth, 
on and ithis being found, the quantity of 
_: nommunated lime is found by No, 103. 


0% The muriatedl magdesia nn remains 
| hg 2 2 CLE 


bed? 


or jan WATER. Ky 
0 Single, | and adding a known weight 


ww magnesia to absorb che excess of 
a eil, it is to be cvaporated and esti- 


mäted as in No. 102 and 104. 


109. I it be accompanied by Awriated 


bo iim and muriated argil only, these are 
separated and estimated in the same 
manfler as Noe. 1065 10% 105, of the 


0 01 Lari by-- > _ Uh * Ws 


f 1e If nn ago with er aa ; 
Agthe nugneſia and nuriated argil only, botn 


ag are to be precipitated by barytic lime 
Vater, the precipitated” earths should 
fp de chrowu into a bottle of water im- 
pftegnated with fixed air and kept 
7 (therein with frequent agitation for 
Holl. two days, thus both earthis will take 
00 up ſtxed air, and the maguiesia become 
more soluble! The Water is then to 
| dee euagsrated to dryness irt heat of 
© "x $6% the dry mass te be pulverized 
And exposed to the action ef dilute 


marine acid, Which will readily take 


e 2 the magnesta and leave the argil. 
Te murfated solution being then 
eee to dryness in @ heat of 


R 4 
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* 


% 40, will state the quantity of 


muriated magnesia, and the argil 
Atied at 140%, will erhübit the quan- 
tity. united to the muriatie acid in 
An e Water whence the quantity of 
the compound it formed ncleduced, 
Stehe d in Nana bn hormnnse > 
110, Lastly, the 1 salution con- 


t taining also the common salt is to be 


decomposed by adding a few drops 

of vitriolie aid, thus the marine 

HN te, it contained will be left single, 
2184] and may be: expelled by heat or. satu- 
DIe ed with sda, Whose power of 
- 11 1+: $aturating marine acid is foreknown, 

111.63 graing of mere soda forming, when 


united to muriatic açid, 100 of com- 


mon salt; and cyaporating.the whole 
do dryness, and substracting the com- 


0 mon salt formed hy this, addition, 


We ohtain that of the pre: existing 
115. common salt, The quantity of 
marine acid contained in the. earthy 
salts is also thus found, ag it is con- 
tained in the newly formed common 


od. A of which 109 grains contain 38,88 


30 744 of . i acid, and..chus ag) 


/ 
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errors in the estimation of the earthy 
N salt may be correcteeee. 
W 8. If common salt be accompa- 
nied by any alkaline; phat ina nota- 
ble proportivn, then it cannot be at- 
ttended with any eartiiy muriat in a 
nnuotable proportion, and vice vera, if 
- At be attended with earthy muriats 


uin a notable proportion, it cannot 
dontain glauber, &c. ina, notable 


proportion, But inconsiderable pro- 
pPortigns of each of these antagonist 


b alts may corexist as already seen; if 
therefore the c Ristence of these 


aantagonists be found by tests, „the pro- 


111 — of each to the hole quantity 


of Water should be determined by 

nt 750 zome experiment before Wa proceed 
0% an ulterior estimation, and this 
may; be effected during che. general 


investigation by. tests, as already men- 
tioned. Hence three cases may arise, 


114, for 1, If the allaline fulnhat be in a 


"61 e brerertiene, . thee grains 


ED hag © eee to | the 
de, evaporated to GFYNESS, LA 


5 - fry mass exposed to the action of 
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Nn spirit of wine 381 Which will take 


up'the earthy muriats singly und leave 
tte sulphats and common salt, which 
could be re-dissolved in a suffieiency 
of Water, or at least all of them 
=O except the selenite; from this solu- 
tdttꝛton the commen salt should be pre- 
| grep by vitriel of silver, the 


muriated silver: dried as already men- 


$16 Ig 10 tioned ges the weight of the com- 
115, mon salt us im No. 89 And 100 


grains of eommon salt: Which / is 


U ets thus converted into Glauber; would 
och give 126 Merl ob desieæsteh Glauber, 
Ancd the huantity ches formed is con- 
Nitae deqdentty ts be gudstracted from the 

- +4, bz, quanety of Glauber faumd in che sub- 
176. eq tem investigitie! This being 
21613 done, the sulphiats ate to he esrimated, 
is m4 Feet already shed at large“ Lastly, 
tte epirirscus sblveioa is te be evipo- 
fratecf to dryness, che dry wiuss re- dis- 
& ki solved in Water, and the wriats it 
d conta ins, estitnatech as in No, 192, 109. 
res, But 241), If the nurlated lime or 
203 mur itil magnesta, be in notable | pro- 
t6 R portion, ther the proportiom of the 
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11142 alhatine sulphat must be itconsider- 
able. And if unaccompanied with any 


bk n estitnated by 


ptetipitation of its acid by rmuriated 


ae us alreadyb often seen, and 


the quantitysef eommhonsalt thus 
be bene üer eee 
- 210 fromothar originally contained in the 


mig watery as. r grains of fidegiccated 


tos Glauder thus ehnvertell into/common 

| salt would give 8250 of common salt. 
„And gdly; If-böch the aline rul- 
Hin i og and the \2a% hy muriatriibe each 


ui an inconviderable proportion,” it 
110 will be proper to evaporatt the whole 
tdto some degree, and! separate the 


sulphats by affusiom of spirit of wine, 


58% and pouring öff the residuary 


liquor evaporatu it te drimess, and 
biuods Aissolue the earthy muriats by spirit 
of wine, 8&9, the comminon salt will 
remain undissolved, and perhaps some 


remains of thengulphats, which. will 
de easily discòberecd om redissolving it. 
rar, Lastly, If the commom zült be at · 
tendech with only so inconsiderable a 
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should hot be precipitable by spirit 
of wine, but with a considerable 
3 > quentity-of earthy. muriats, these last 

5781 nee de takeft up by spirit of wine, 
885 11 re- dissolved inter, and precipi- 
001 tated: by desięcated: Glauber ; thus 
common salt and selenite, or Epsom, 
„ r xitriolated argil, or t Noot more of 
roaithem will be formed, Which are easily 
10:7) c:88parated-or extimated: bythe ru les 
fine calready given. Hin bloow Hips! 
-e e. Whenever spitit of wine is 


| o «employed ti extract the earthy mu- 


_.n vriats;y it sbarceever takes them up 
cl tetally if entangled with salts, on 
_ which: it does not act ; therefore, i in 
„ eold Mater in small quan- 
n histity should, after the spirit, be applied 
15 Atenthe residuum, and what thie water 
Yraqe +thkezapcaftera>feu/ minutes Should 
(1; 1] againthewevaptrated) to dryngss, and 
5050, 1againtieated-with:gpirit ok wine. 
122. 9. Common Salti bSelenite andmuriated 
Lind, mur iated MMagussia andi muriated 
d Arg, are compatible With each ather. 


* od xrfdrancthis-case-therwateribeing eva- 


3-111 -"porated to al niDahle degree, (the 
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% degree depends on its specific gravity) 
5 . be: treated with muriated 
t barytes. The baroselenite will dis- 
e, 50 Cover the quantity of acid contained 
E in the selenite, as shewn No. 52; 
5 and the quantity of selenite being 
£ known, the quantity of lime which 
of it contained, and now remaining in 


ly. the liquor, is inferred; as 200 grains 


5 of selenite in the state of dryness to 


which it is reduced by incandescence 


is Contain 41 of lime, which quantity 


* 0 285 lime is aſterwards to be deducted 

1p from that resulting from the muriated 

ni 5 - lime originally contained in the water. 
za 12 3. This being done, the muriated earths 

* are to be precipitated by barytio lime- 

ad Water, aud the (precipitates: treated 
r and estimated as _ 5855 102 
11d nen DH ty 


4 "ON" Lastly, the eee will be 
had by evaporation to-dryness; from 


Bo da added, eee ene 171, 
is to be substracted. 
e 10. Common Salt, e 


—̃— 
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hee. weight that formed by the 


ö muriuted Magnesia, and muriated Argil, 
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( Are abe compatible with each ather. 
„Anithis case, take two equal portions 


bf the, water, and from the one pre- 


Bort eipitate the selenite, or rather its 


7 3 - 8 by aerated magnesia and heat, 


ds in Notaz, Which w Il precipitate 
ffs loathe: agil from the muriated 


670 argil; 2 separate these, and find the 


us eee of lime, and from this de- 


duce the quantity ner the 
4:5 ile ire e e 
ak Then decompose the oe! 


and original Epsom by mutiated ba- 


rytes ;; this will discover the weight 
of vitriolic acid contained both in the 


selenite and in the Epsum, from Which, 


dubstracting that contained in the 


selenite, we have that belonging to 


: ; : the Epsom, from which the N 
5 Eprom is to be inferred. 


Then preeipitate from the nad 


„ of water the Epsom, muri- 
ated magnesia, and argil, by common 
lime-Wwater and heat, in close vessels; 


* 


treat the precipitate as in No. 109, 


1 from the argil deduce the weight 
NG 8 argil as there shewn, and 


They 


3» 
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from the weight of the magnesia 
((edueting that belonging to the 
1555 A estimate that of the muriated 
wage, as 31 grains of magnesia 
heated to 1400, denate 100 af muriated 
PE Pract duly. dried. | 
6. Lastly, Precipitate. both "the ori- 
ginal and new ly-formed selenite by 
. - argc lime- water and heat, thus the 
lime will remain in the water; preci- 
pitate this by. fixed air, filter the 
Solution, and evaporate to dryness; 
thus the ape * Will be ob- 
e tained. 8 
14:5: bd Earthy muriats „ 
with common salt, scarce ever occur; 
if guch be, the estimation may be 


ee as in the k cases. 
g * 
10 FAR  NITRATS. 
eee, Nl. NL aer e 7h 
vn e > " NITAE. CO ACIEE. 


4 


d . may „ 5 all ee, | 
and with. all muriats that are. compa- 


lr - ible. with each: other; in this Case, 


e best ee of estimating its 


——.— 
— 


F . re — — 
« 1 : — 
* 
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WI egg is, after sufficient evaporation | 


FO 24 to precipitate the sulphats by acetited 


barytes, and the muriats by acetited 
silver; thus all these salts are ren- 
dered soluble in Spirit of wine „817, 
Geng converted into acttites} when 
evaporated” to dryness; then re- dis- 


Ve! solving the residuum in water, the 
nitre may be obtained single and 
1 130. : crystallized. Its quantity being thus 


found, another portion of the water 
should be examined as if it did 
not exist in it. If it be found with 
131. Soda, as it is said to have been, 


ttßhis should first be saturated with 


vitriolic, or some other mineral acid 

Whose power of saturation is known, 

and then the ann to be W 
. 


%% „ it LE EL with com- 


mon falt, nitrated Lime, and muriated 
Lime, as it generally is, or with mu- 
riated Magnesia, the best method of 
Separation is to take up the earthy 
nitrats and muriats by spirit of wine 
ont 8 817; these being separated, re- dis- 
Solve the dry residuum in water, and 


- 


of common salt is determined. The 


. . 8 


- 355 acetited soda being then removed by 


7, -- Spirit. of wine, the nitre will remain 
n single; the spirituous solution is next 


8. to be evaporated to dryness, and the 
1 tresiduum re- dissolved. The weight 


id 134. of the muniated magnesia is estimated 
by precipitation by nitrated silver, as 


thus it should be considered. 


or MINERAL WATER. 257 


"eq . ſeparate the nitre and common salt 
dy acetited silver, thus the quantity 


2 N «Aa . 4 
= — * AC * Tm OE 
- — =» 2 — 2 20 
2 


4 10 Strains of this contain 16554 of - 
acid; and 100 grains of muriated 
magunesia duly desiccated, contain 34, 
of acid; or if de- aqueated, 100 grains 
0 of it would contain 48 of n and 


135. And the weight of the N 
ume is obtained by precipitating the 
lime by vitriolic acid, and estimating 

the weight of the lime by that of the 
--- 8elenite, as often mentioned, and 35 

- 2h grains of lime enter into the com- 55 

position of 100 grains of nitrated 
_ {- Jie thoroughly de-äquented- The 
weight of the acid and lime may also 

8 e 6 1 obtained by. rauen thi" ni- , 


*. 4 * „ N. — 4 
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e 0. trated lime by tartarin, ruby vi- 


triolated tartarin; thus nitre and sele - 


nite are both obtained, and 100 grains 
* nitre tea eee contain bu of 
„ BARONS acid. 


= s 
- [ * * : . 0 * 
% . © © 5 4 — 


r THE DE EPR; a rr: AUGMENTA- 
to or / COMMON:! BATS CONTAINED 


IN BRINE e * N 30 544 1. 


EE Hinata 
This e arts nearly eee with 
that of the present treatise, and of import- 
ance to manufagtures of salt, I shall here 
give the ingenious method latzly proposed 
by Mr. Gren, in the fourth volume of his 
Journal; an abridgment of it has also been 
published by Mr. Nicholson, in the second 
Sack his Journal, taken from an ob- 
en account in the Annales. de Cſymie. 
Mr. Gren's method is founded e fol- 
Inv experiments 
V r #4 
solved in as much muriatic acid as is requisite 
to saturation, and 120 of desiccated Glauber 


in a sufficiency of water, and both solutions 


mixed and agitated, these galts will decom- 
pose each other, and selenite and common 


5 A a ———— 4 
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alt /befurmet.5(Nore;"hvwrver, -that the 
lime in this experiment was somewhat 


acrated und contained water, otherwise 


it would require for its saturation more 


vitriohie acid than eb era 120 99 


of deviccatet Glauber.) | 
. Let ng 62 grains" of anna —— 
be dissdlved to suturation in muriatic acids 


and the solution diluted; to Which add 15 


graitis of slaelled Hine diluted with water, 


and 240 of dry efflofeseed Glauber,” and let 


them be agitated; ufter some time; arid 
frequent agitation, the lime decomposes 


the moriated magnesis; but the rrfurfiated 
lime thus formed is in its tutn immediately 
dedcompesed by the Glauber, and common 
salt and selenite formed; thus the tag - 


nesis ib left aingle, atid tost of the selenite, 


as being little Soleble fatlö with it, And both 


may be filtered off. Phe dor of "this 


operation is het rightly geren by Mr. Gren; 


for, according to him; the hme decomposes 


the Glauber, (which - phe wwe in tempe- 


ratures below- 200%) and then the alkali of 


the Glauber decctnposes the muriated mag- 
nesia; eee ee 12 


fore more 38788 815 
32 
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Fiende improvements i etes don hs” 
five: following cases: #5453qus aff; © oi int 


1. If the brine contains comman Salt and 


ao Lime only, in such Case the addition 
of Glauber is necessary, as more cm 
salt is produced and also selenite, Which 


being scarcely soluble, scare any remains 
in the solution, but is deposited. and furms 


what is called Schlott. Ot 0 ihn hits 
2. If:ithe brine contain besides common 
Salt, also Olauber and mur iatnd Magnesia, 
in such case, lime only need be added, as 
muriated lime will, he formed, which is 
decomposed by the Glauber, and thus 
selenite and pure, magnesia preoipitated. 
Vet L. am of opinion that Glauber and 
muriated magnesia- cannot stand together 
in the same water unless in incohsiderable 
proportions. See the direem experiments of 
Coxnnette, Mem. Far. 1758, p.338. And 
in such proportions even muriated lime and 
Glauber, may co-exist, a8 I have already 
hewn; and see Mem. Par. 1778, p., 342. 
However, if the nariated, anaguesia | be in 
considerable proportion, and that of;Glauber 


4 e, n is 
useful. | Ne e | 3-0} 585 on _ 


— 0 SOS; _—_— 


3 
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Half :the: brine contain common Sar, 
en and murrared Magne nia only, then 
an addition of both Glauber and lime will 
be proper; the lime is wanting to decompose 


the Epsom, and the Glauber and lime are 


wanting to decompose the muriated mag- 


nesia, and prevent the permanent existence 
of muriated lime, which e be as hurtful 


as the muriated magnesia. 


II. the brine contain 8 common Salt, 


muriated Lime, and muriated Magnesia, here 
also both lime and Glauber must be added; 


the lime to decompose the muriated mag- 
nesia, and the Glauber to decompose the 


muriated lime thus formed, and convert it 
into selenite. Glauber alone would, indeed, 


decompose both the muriats, but then 


Epsom would be formed, which is difficultly 


ens from common alt. 
5. If the brine contain common Salt, 


Eprom, muriated Magnesia, and Glauber, 
then the addition of lime only would be 


sufficient, if the Glauber were in suf⸗ 


ficient ae ee some ahould 
be added. 3 


To these we may add the case in which 


common "or and Epsom only are found, and - 


$3 


3 


17 
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then the addition of lime singly is useful; 
and the case in which common Salt and an 
atrated Aldali are found, in which oase the 
mixture of other brime containing earthy 
ö muriats or sea- water 18 proper. TE ISAS 
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or THE vsB or ernir oF WINE IN wi 
2 ANALYSIS or MINERAL waATtks. 


Spirit of wine is employed in the analysis 


of Mineral Waters, as a precipitant of some | 


salto, and as a wedvent of 88 of e 
W l 
Its use as a FORO seems to have 


been accidently discovered by Mr. Boulduc, 


Mem. Par. 1726, p. 458, in 8 vo. TO 
eight parts of the Mineral Water of Passy 
he added eight of spirit of wine, and found 
it to precipitate selenite immediately. Then 
pouring the clear liquor into another vessel 


he added five parts more of the spirit of 


wine, and soon after found Glauber also 


preeipitated and crystallized, and then 
passing the clear liquor iuito another vessel 


he added five parts more of the spirit, and 
found common salt also deposited. He 
also informs us that the ye of wine 
* be well rectified. | 

In this account two — remain 
uodrtermined; namely, rst, the relative 


8 4 


Lo 
— —— —— ̃ — 
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Proportions of the salt and water to each 


other, on which the spirit of wine can 
exert its precipitating power, as the water 
may certainly be in {80 large a proportion 


with respect either to the selenite or Glauber 


as to elude the power of spirit of wine, 


added in the quantities bere mentioned, 
and the common salt may still more 
easily be retained. 2dly, the degree * 


rectification of Me Lak of wine is. not : 
ascertained. | 1 9 

To obtain kn a more e precise know- 
ledge of each of these particulars, I. made 


solutions of one grain of the following 


salts in distinct portions of water, taking 
of each salt one grain, and of water 1000 


grains, in each proportion. Of some salts 


I found it necessary to take solutions of 


one grain in 500 of water, and in some 


cases two grains in 500. The salts were 
vitriolated tartarin, Glauber, Epsom, sele- 
nite, alum, sylvian, common salt, nitre and 


muriated argil. The Glauber, Bun, 


alum and nitre were desiccated. 


To precipitate the salts from chese 


solutions I employed spirit of wine, of 
different degrees of rectification, their 


2 wn 222 


* » n 
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spebiſie gravities being at 60% o, 817, 058 34. 
0, 848, 0,900, seldom employing the stronger, 


when a weaker was found eee to 


a 1 effect. - | CY "FE # 


"= 


The volume of 9 90 . ins; 


various, generally however equal to that 
of the saline solution, except I found less 


sufficient; sometimes triple the volume of 


the solution was applied, its temperature 


gen enerally about 60. When higher it is 


| mentioned, ta: heat rongly e 
Le op | 


The results of most at then 8 
have already been mentioned, but it must 
be more satisfactory to see 0 en 


in one view. ' t * Lt . 
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blo; to find the correspondence be- 


tween the weight of "Glauber precipitated 


tained in the solution, to 50 grains of a 


solution of Glauber, Which contained 9,225 
grains of Glauber. 1 added 2,5 times its 


bulk of spirit of wine 0,817 the precipitate, 


which immediately was formed, consisted 
of 7,13 grains, and in time, the remainder 


would undonbtedly be separated. 


Henee we see, ist, that 'se/enize may be 5 
compleatly precipitated from water, that 


contains it in che proportion of +4, 03 even 
less, by any spirit of wine, whose specific 


gravity is below 0,850. And so may the 
alkaline gulplats, but slowly, by spirit of 


wine ,817. And thus these salts may be 
estimated and separated from each other 
without evaporation. £ 


2. That the a/ta/ime en must be in a 


greater proportion than a to be precipitated 


by spirit of wine, whose e gravity is 
0,834 or above it. 
2. That alum must be in greater propor- 


tion than 25 to be Precig tested by spirit of 
wine 0, 834, unless triple the volume of the 
_- Solution, and also heat be applied. 


8. 
- 9 


; 


{ 
O : 
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Opponite to page 266. 
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PRECIPITATION: 


. 
| SPIRIT OF WINE, * N 
E 2 2 e | * NE 
Saline Solarions, Ter ET YE ee, UPI 20 rt 
in 1000 water, . 2900 | - 848 5834 1 22. 2 


— 


o. in 24 houm, 


to 1209. 


nor when heated o. in 24 EO in 24 hours, tho 


N 30,2 commecn rere 


was $00n visible. 


triple . 


| 4 x - ol ie ate . tho! tri the RICE 1 e 8 
ee en or nad = added and heated — in 5 days OT 
cn ORE ͤ ͤ—— — 
Selenite ww until heated 1. instantly 1. instantly | f. instantly. 2 _ 
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Vitriol of iron crys- a n wich | an e fad J 3 der 
£ „ < - | Þor. ol - "ors power apts ay So also it din 'a colution of 
| 25 1 grain in 2000 of water. 
Ne — 22 |-þ Jnodoudia dam. . 
Sylvian 9 G — 0. „„ OS GR: 4. # Ino cloud m 3 days. abs.” . 
Common salt 77 9. 7 2 O. — — N | {no cloud in 3 days. 0 — 
— — * — _ — 5 . - Lb 
" Attn argil, a A sa- * 4 ; 2 
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4. That Epsom must be in greater pro- 
portion than 1 to be immediately _—_— 


metres spirit of wine 0,8 3 4. 


Westrumb tells us (on the Brine of Pyr- 
mont, p. 30.) that an o¹,jdolume of alcohol 
precipitated 16 grains of aerated lime, aerated 


magnesia, and ſelenite, from one pound of 
the mineral water, which is nearly the 
whole of what it contained, for one pound 


contains (Ibid 46.) 5,4 grains of aerated 


me, 3,4 of aerated magnesia, and 7 of 
selenite =" 15,8 grains.“ That fue times 
the bulk of the alcohol to one pound of the 
water precipitated, about 4 grains of Glauber, 


of which the pound contains 15,4. That 


nine times the bulk of the alcohol to one 


of water, could precipitate scaree any com- 


mon salt, of which the pound arr on : 
| de [in grains. "Ft 


or SPIRIT or WIN R AS. A SOLVENT. | 


, 4 


Spirit of wine, as a solvent, was first appli- 
4 to the Analysis of Mineral, Waters by the 


illustrious Laviosier. Mem. Par, 17 12, p. 


Note. On comparing the contents of ihe pound. 
with those of 100 cubic inches, (see his first table,) and 


observing that his cubic inch contains 395 grains, Ibid, 
p- 35, it seems the pound of Pyrmont | contains but 
3278.5 grains, 


1 * 
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333, iu 8 vo. Led to this application by 


the experiments of Maquer, 3 Mem. Turin, 
1762, 1765, on the solubility of different 
Salts in spirit of wine. Maquer's experi- 


ments were made with spirit of wine, whose 


Specific gravity appears to have been o, 8437 
in the temperature of 54*,5 of Fahr. and 
would be 8 40 in the temperatute of 60˙. | 


Maquer added to each of the salts, whose 


colubility he tried 288 grains of this spirit 
of wine; the salts he employed, were 


previously deprived of their water of erys- 


talization, and perfectly desiccated. He 
made the spirit boil, filtered it while boiling, 
and evaporating the filtered liquor to dry- 
ness, from the weight of the residuum, in- 


ferred the quantity of eagh! salt the Spirit 


had dissolved. 


The salts he thus 9 and which f 


relate to our present purpose, were vi- 


triolated tartarin, Glauber, vitriolated vol- 
alkal, selenite, vitriol of iron, vitriol of 
copper, nitre, common salt, sylvian, ni- 
trated lime, muriated lime, and muriated 
iron. He found that the above- mentioned 
ſulpliats were scarce at all affected even by 
the boiling spirits. at only 4 grains 


of nitre were thus ed. 3. That 288 


— 


4 
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of nitrated lime were thus taken up. 4 


That scarce any common ſalt could thus be | 


dissolved. 5. That 5 $ grains of gylvian were 
taken up by the spirit. 6. That 288 grains 
of muriated lime were held in solution- . 
That 36 grains of een iron ee 
. 1 F 0 Dk digen 


It is plain, noten um Wade | 


essaying the solubility of salts was very 
inaccuräte, for much of the spirit must 
have evaporated in the beat thus applied 
and in cooling during flttation, some of the 
. must have crystallized and remained 


in tlie filter. The spirit of wine employed 


by Lavoisier was of the same sort as that 
used by Maquer. This he mixed / with 


Water in eight different proportions, and in 
each he examined the solubility of the salts 


usually found in Mineral Waters, both in 
heat and in cold; the results of his experi- 
ments were, 1, That muriated and nitrated 
lime were easily dissolved by the spirit of 
wine singly. a2dly, But that the unmixed 


spirit did not dissolve either aerated Soday 
Glauber, .Epsom; common Salt, nor even mus 
riated Magnesia, but on deprived Glauber 


of its water of crystAllization. 3dly, That 
a mixture of two parts of Spirit of win 
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and one of water dissolved a it | 


proportion of common salt with the assist- 
ance of heat, without depositing it when 
| cold. f Now the specific gravity of this 


mixed spirit containing + of its weight of 


water, must have been at least o, 90 in the 
temperature of 60“ .; for Brisson found the 
spetific gravity of spirit of wine which at 


61%; was 0,837, to be When mixed with 


water in the proportion of 11 of the spirit 
to g of water to be o, 9075. (See his tables.) 
Athly, He observed that Glauber could not 
de dissolved in cold by any mixture in which 
the: quantity of the spirit exceeded that 
of water, though it might in the heat of 
ebullition, but that it totally crystallized in 
cooling, especially if the mixture contained 
two parts of the spirit to one of the salt. 
Ithly, That a Was een . 80- 
| luble.: . B12 

Though. these W are ads 
still it is to be regretted that this great phi- 


losopher did not live to perfeot what still 


remained to be ascertained, the precise 
quantities of each salt 88 vp 5 190 
| . in each unk. 


wt * * * 
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75 In 17%, Wenzel published also a series 
of experiments on the solubility of different 
salts in what he calls the bes? spirit of wine, 
whose specific gravity he has unfortunately 
neglected to mention; yet as he compares 

| them wth those of Maquer, there is reason 
to think that his spirit was nearly of the 
same strength. Of this spirit he took 240 
grains, and an equal weight of the more 
soluble salts deprived of their water of crys- 
tallization; but to dissolve the less soluble 
he employed 480 of the spirit, and in most 
cases a; strong heat in a water bath. He 
found. vitriolated tartarin, Glauber, gelenite, 
alum, the vitriols of iron, copper, and aiuc, 

common. galt, and borax, iusoluble. | 
Ihe salts he found most soluble, and that 
i relate to the present subject, were muriated 
, argil, magnesia, and iron, as exhibited” in 
the following series, together with the heat 
elende when expressed * him: get $14t 
Spirit of wine, | | | 


CO Pt Og, GET TIT 
dissolved. „„ ER TAL PE DE PI TE pro oo og 
Of muriated argil . . 240 grs. at 54,5 Fahr. | 
muriated magnesia . 1313 . 1805. 
muriated iron 240 „ . 180%. / 
| mutiated lime . in a boĩling heat 4 


—_— LF barns > L 
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ee magnesia 694 dt 180%⸗ʃf d 
f ., boxacic acid 48 in a boiling heat. 
 2al-ammoniac 654 + Bf + ano. +: 
nitre . „„ in ditto. | 
Minn 5 fin ditt. wi 
; oe to 1 Bergman, p. ro8,” 
grains of alcohol (whose gpecific gravity — 
has not here determined, but in his notes 
on Sheffer, F 210, he states it at., 8 20,) dis- 
solves at 59. Fahr.; of nitrated lime, or mu- 
riated magnesia, 14, 3 grains; of muriated 
lime, 12 grains; of nitruted magnesia; 10 
grains. He applies the alcohol only for 
some hours, ibid. 122; but p. 136, he says, 
100 parts alcohol en dissolve 20 of n mu- 
riated magnesia. . 
= Dr. Withering, i in a ble of the solu- 
bility of different salts in alcohol extracted 
chiefly from Maquer, tells us (Phil. Trans. 
1783; p. 335) that he found Epsom soluble, 
but aerated tartarin and soda ifisoluble. 
But neither is the quantity of the salts dis- 
solved, nor the temperature, nor the specific 
gravity of the alcohol mentioned, nor its 
e or the't time during which” it is to 
act? & ; 
According to Westromb, even common 


Salt, and Epsom, nay, even Glaulur, are in 


* 
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some slight degree soluble in spirit of wine, 
(of which he does not define the specifig 
gravity). 3 Westr. p. 79 and 80. He ex- 
poses the salts to its action, without ap- 
plying heat, for 24 hours, 1 Westr. p. 120; 
and remarks that this slight solubility of the 
common salt is very convenient, as it serves 
to separate that salt from sulphats, for if 
the spirit takes any portion of these, that 
portion will be deposited on letting the 
solution rest for a few days, or at least on 
evaporating the spirituous solution to dry- 
ness, and treating the residuum with alcohol, 
with two parts of which one of water, is 
mixed; he tells us the common salt is taken | 
up, and the sulphats (at least the sclenite) 
remain undissolved, 

The solubility of common Salt in alcohol 
was also remarked by Fourcroy, Analyse des 
Eaux d Enghien, p. 285 and 373. The 
quantity of spirit he employed in the expe- 
riment was 5760 grains; its specific gravity, 
he tells -us, was 39*. by the areometer, in 
the temperature of 15“. of Reaum, or 65%75 
Fahr. which, by Mr. Nicholson's calcu- 
lation, 1 Phil. Journ. p. 39, amounts to the 
Specific gravity ,822; and this, by Dr, Blag- 
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det table, Phil. Trans. 1792, would de 


o,82 5 at 60'. of Fahr. ; the quantity of 
common salt dissolved was 22 ou no 
wa at, e hn Fs + 
I now proceed- to state mY own erpe⸗ 
n ont the solubility of different salts 
in spirits of wine of different specific gra- 
| vities, namely, 6,817, 05834, G, 848, and 
6,900. I commonly employed 200 grains, 
sometimes 100, and sometimes 120 graitis; 
but the centisimal proportion is in every 
case here given. The temperature was 
generally 60˙. by day, and at most in some 


cases, 70˙. but at night generally from 50*. 
to 57. the time . . tes m 
longer i it is eee 5 


3 een. 


Opposite to page 274. 5 | | 
Tat ABLE of the N of the following Salts in 100 Grain of 'Spiri 88 Wine, of ant - 
Densities. | | 6 q 
# 2 8 
| 8 5 Þ V6 ZE 24 ve 22 
. by 2 N 25 
SPIRIT OF WINE. N 1 
Salts. | 0,900. . 0,872. 0,848. 0,834. 0,817. | 
„ OT G. Grs. Gn. Gus Gm. ; 
*-Olioder* S010 Er oo online es E I ee oo f ] 
| 5 g , tem x : 8 of 
Epsom * = I, in two days. © x TONS * O. = = 8 * * 9 o. | 
2 — — 1 — — — — 
2376. in 3 days, temp. 1. in 3 days, tem | 5 1 | 
Nitre 3 + x. ET Weg from 55. to "Figs 22 | 5 4 = Os 2 | 
| : = temperature from 6. m . from 64⸗. , | o, 38. temp. 8 : 
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— 5 2 122 * " 4 3 
3 4 195 * F * 4 
_ . 
©. © REMARKS. 
. | „ 


It is rather odd that acetited Lime should 
be less soluble i in Water than in the 88 
alcohol. 

Of muriated a some had been 
dried in a heat of 400˙.; and this was less 
soluble in spirit of wine 0,848 than that 
which had been dried at 1 20˙%.; it did not 
draw moisture until after eight of ten days. 
As Lavoisier states it as insoluble, and 
Bergman ascribes to it differeriꝰ degrees of 
solubility, it is plain that these differences 
are owing to its retaining or losing more or 
less acid during desiccation. 

Bergen. P- 125, reckons muriated Barytes 
among the salts soluble in alcohol. Yet 
Scheele on Manganese, $ 32, denies this, 
and with him my experiments agree, and 
Westrumb and Vauquelin, Fournal des Mines, 
No. 29, p. 363. | 

According to Westrumb, Alkaline Muriats 
become more soluble in alcohol when ac- 
companied with earthy muriats; this Vau- 
quelin denies, Journ. des Mines, No. 29, 
Pluvioss Ann. V. p. 26 aud with 
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reason, as common salt precipitates some 
of them from a. saturnde N in the 


water . 


"Fl BLES. 


Taz I. Of the l of real BY 
in-acid liquors of different specific gravities. 


II. Of the quantities of acid absorbed 1 


by various bases. | 

III. Of the quantitive of: each nd 
absorbed by acids. 

V. Obe e of ingrodions in 
md Aenne 4 che 

V. Of the length in feet ak} a na 
of air, &c. in temperatures of from 40. to 
737. and under different barometrical heights 
of from 29. to N 
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Opposite p · 276. 
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TAB! 


OF the Quantity of Real Ack] in 100 Parts of 
of different Densities, att 


8 


_ 


[ 


— 


— 


Table. 


The Sp. nie was 1,3741 in the PER 


In V ierlolic Acid of different 3 at the Tem- In Nitrous Acid 
perature of 609. 5 eg 
oo Parts . 100 Parts , 100 Parts | 
Sp. Gravity. Reat Acid. Sp. Gravity, Red Acid. Sp, Gravity. * 
200 80,29 1,4666 44,64 195543 | * 
19859 | 88,39 154427 | 43575 1,5295 | 
19719 | 8750 1,4189 | 42,86 1,5183 | ( 
1,9579 86,61 154099 41,96 + 155070 ( 
1,94 39 85,71 1,4010 41,07 154957 ( 
1,9299 84182 123875 | 40418 |} 14844 | « 
1,9 168 83,93 1,3768“ | 39,28 1,473! 0 
179041 83,4 1,3663 39,39 14719 0 
1,8914 | 82314 13586 | 37250 114707 | « 
1,8787 | 81,25 123473 | 36 1»4695 | Q 
25,8660 80, 36 153360 3571 1,4683 | < 
158542 | 79945 | 133254 | 34982 | 5 7 5 0 
1,8424 8,57 1,3149 33793 154640 8e 
1,8306 77288 1,3102 33,03 1,4611 4 
158188 76,9 4 | 1,3056 32,14 1 [ 
18070 | 75,89 1,2950 | 3lyzg 114553 f; 
197959 155— 1,2847 30, 35 154524 |. $ 
127549 | 7411 1,2757 | 29946 14471 | $ 
197738” | 73,22 1,2668 | 2 "57 14422 | 5 
17629 | 72,32 1,2589 | 27,68+ 134373 | $ 
1,7519 71:43 1,2510 26,78 154324 5 
1,7416 | 7054+ | | 1,2415 | 2589 154275 8 
157312 564 1,2320 25.— 154222 5 
17208 68,75 1,2210 24,10 154715 
157104 67,86 1,2101 [ 23,21 154120 5 
' 1,7000 66,96 1,2009 22,32 4009 5 
1,6899 e 1,1918 21,434 1,401 5 
16800 6551 1,1836 20, 53 13975 5 
156701 64,28 1,1746 19,64 1,3925 3 
1»6602 63,39 1,1678 18,75 153875 4 
1,6503 62450 151614 17,85 1,3825 4 
1,6407 61761 151531 16, 96 153775 4 
2856312 60,71 151398 16,07 133721, 4 
196217 59482 15,1309 15,184 1,3671 4 
156122 58,93 1,1208 1428 1,3621 4 
16027 | 58,3 17,1129 13,39 53571 | 4 
135932 $7514 1,1011 12, 50 153521 4 
155840 56,25 1,0955 . | 11,60 1,3468 | 4 
1,5748 5536+ | 1,0896, | 10,71 1,3417 4 
1556866 | $4446 | 10833 95880 
1,5564 53,577 1,0780 8,93 ＋7 The Numbers 
1,5473 32,68 1,0725 8,03 [Tables of vitriol 
1,5385 51,78 1,0666 7514 Experiments ; th 
1,5292 Jo, 89 1,610 6,25 flogy. . 
I, 5202 $000 10555 $235 
1,5112 49,1 4 | 1,0492 4.46 E 
155022 | 48,21 1,0450 987 
144933 47532 150390 25 
1 „% | 4545 | tions 78 || The Affinity 
194755 44353 in the Ratio of tl 


united to it. 23 


And ſoI behe 
is the mean Affin 


Note. The standard aki of Vitriolic Acid were reduced t 
aun, them i * 54% and the Marine by . them int 


FABLE I. 


Parts of Vitriolic, Nitrous, and Marine Acid Liquors 
ities, at the Temperature of 60 | 


— 


Acid of diſf. 


Nitrous «iy of different Densities, at _- Tem- in TN © 

| e Temperature of 6o®. 
00 Parts | . 100 Parts Real 2 100 Parts Real Acid. 0 
Gravity. Sp. Gravity. ; * Gravity. 


55543 
5295 
55183 
5070 
54957 


24844 - 


1473! 
24719 
24707 
»4695 

54683 
2467 5 
34640 
546 11 
54582 
24553 
24524 
5447 1 
54422 
24373 
34324 


14275: 


24222 
34171 
34120 


wv 


23975 
23925 
53875 
53825 
23775 


23721, 


53671 
„3621 
23571 
53521 
53468 


3417 


| 1,3364 


13315 
153264 
153212 


15,3160 


153108 
1,3056 
153004 
152911 
152812 
152795 
172 

152687 


1,2 586 


1752400 
152464 
152449 
752374 
152291 
152209 
152180 


152152 
1 152033 
1,2017 
151963 


151911 
151845 
151779 
11704 
151639 
151581 


1524 


151421 
151319 
151284 


151241 


151165 


1,1111 


151040 


41,91 
41,18 
40,44 
39171 
38,97 
38, 34 


+37»59 


36,77 
36,03 
35,30+ 
34,56 


33282 


3309 
32735 


31,62 


30, 88 
30515 


29, 


28,68 
27594 


2721 f. 


26,47 
25574 + 
25500 
24326 
23,93 
22,79 
22506 
21732 
20759 
19,85 
19712 
I 8,48 


17765 * 


16,91 
16,17 
15544 
1470 


137527 


1,196 26,28 
1,191 24,76 
1,187 24925 
1,183 2373. 
1,179 23322 
1,175 22,70 
1171 IF 22,18 
1,167 21,67 
15163 21,15 
1,159 20,64 
1,155 20,12 
175151 19,60 
1,147 19,00 
1,1414 18,57 
1,1396 18,06 
1,1358 17554 
151320 1720 
151282 16,51 ; 
171244 15. 
151206 1352 
1,1168 1496 
151120 14544 
1,1078 13,93 
1,1036 | 13,1 
1,0984 12,90 
1750942 12,38 
1,09 10 11,86 
1,0868 11,35 
150826 10,83 
10784 10, 32 
10742 9,80. 
1,0630 8,25 
10345 $916 
15,0169 2,58 


he Numbetifiliovd the Lines en nels the 
les of vitriolic and nitrous Acids were found by 
eriuments ; thoſe under the Lines only by Ana- 


/ » 


— 


"he Affinity of vitriolic Acid to Water decreases 
he Ratio of the Square of the Quantity of Water“ 
ed to it. 23 Ann. Chy. 1 
\nd ſo I believe it does to 


ere reduced to Real by 
18 them into o, 5 16, for the 


and 197. 


other Substances; i *1 
he mean Affinity that is commonly given. 


"he Keg 


them into 58929. of the Nitrezs, by 


mentioned in my last Paper, 
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Mixtures of solutions. 


Results. 


No precipitate 


Nitrated barytes until agitated, but on 
adding more water all was re-dis- 
Nitrated — | # solved. 
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e No precipitate. 
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Muriated magnesia. 5 
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| and No cloud. ' 
Nitrated magnesia. \ | 
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and y No cloud. 
Muriated magnesia. | 1 : 
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and No precipitate, or cloud. 
Nitrated lime, | | 
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and No precipitate. 
Muriated-lime. | | Sp 
Nitrated ee 
| and No precipitate. 
Nitrated lime. 
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